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BAYLISS 

JONES  &.  BAYLISS,  Ltd 

THE      BAYLISS"    PATENT 
ROLLED    WELDLESS 


COMBINED  SHEARING,  PUNCHING 
AND  BAR  CROPPING  MACHINE. 

For  Cutting  Plates  of  UNLIMITED  width  and  length. 


Pipe  Bending  Machines.  Hand- Power  Shearing, 
Cold   Sawing   Machines.  Punching,    and     Bar 

Mitre  Cutting  Machines.  Cropping  Machines. 

Twist  Drill  Grinders. 

Milling  Cutter  Grinders. 


R.  BECKER  «5  Co., 

53.    CITY    ROAD,    LONDON,    E.G. 


TIE -BAR 

i\  U-si:  ii'ox 

o4  Tramways. 


List  Free, 


Makers  of  Railway  &  Tramway        ^  '&  ^^ 

Fastenings,  Iron  &  Wire  Fencing,  Railing,  Gates,  etc. 

WOLVERHAMPTOM 
And  CANNON  ST.,  LONDON,  E.C.       I  ^  , 


MELLOWES  W  Co    Limited 


PATENT..   £QLIPSE" 

ROOF-GLAZING. 


^ 


'■jrAmfll 


SHEFFIELD  :  Head  Office  and  Works. 
London  Offices  :  28,  Victoria  Street. 
WESTMINSTER. 


1.600.000  super  ft.  llxed  In  190+. 


PAGE'S     WEEKLY. 


Makch  g,  1906. 


"NEW     PROCESS" 

Raw  Hide 
Gears. 


All    Teeth    Cut    to 

Brown   6  Sharpe's 

Standards. 


ALSO  METAL  GEARS. 


Send    for     DescriptivB 
Catalogue, 


GEORGE  ANGUS  &  CO.,  Ltd.. 

NEWCASTLE-ON-TYNE. 


FOR 


CYCLONE  FANS 

VENTILATION. 


MATTHEWS  &  YATES,  Ltd., 
Swinton,  Manchester. 


PERFORATED  METALS  H.  KINDS 


MAKERS     OF     .     . 

Filter  Press  Plates 
Rotary  Sifting  Plates,  etc.,  etc. 
Revolving    Screens  and   Trommels, 
Black  and  Galvanized. 
i  Embossed  Plates  for   Stair   Treads  | 

|fcf:i;.-  ■  and  Locomotive  Steps. 

Ir         Special  Designs  of  Perforated  Plates  ' 
'  made  exactly  to   drawings  and 

up  CO  one  inch  thick. 

SPECIALITY.-Heavy    Steel     Plales 
inch  thtcK  with  narrow  slots  for  crushing  roils  ;  I 
Iso  for  quarries,  etc..  In  special  hard  quality  steel'. 


ANDREW  BROWN  &  Co.,  no.  cannon  street  e.c 


Sole   Agents    for   FR.    MEGUIN   <5   CO.,   Ltd. 

.I.Mtos:    "BrOWpOSt,    London."  lllustraled    OUIogue    Frte. 


March  9  tgo6. 
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Miscellaneous 


Mr.  G.  H.  HUGHES,  M.I.Mech.E.. 

Consulting  and  Organising   Engineer  for  Water 
Works  and  Industrial    Undertakings, 

19,    OLD    QUEEN    ST.,    WESTMINSTER.    S.W. 


reiaphone  No  : 


Write  for  partic 


HIGH    SPEED 

INDICATORS. 

Hannan&  Buchanan, 

75.  Roberlson  Street.  Glasgow 
ENGINE  COUNTERS. 
BOURDON     GAUGES. 

On  AdmiraKv  List 
Eneineerlnjf  Instrument  Mak 


i>at£:nts. 


the 


Mr.     J.     G,    LORRAIN,    M.I  E.E.,  M.I.MechE.,    Fellow 

Chartered    Institute  of   Patent   Agents. 
NORFOLK  HOUSE,  NORFOLK  STREET,  STRAND,  LONDON,  W.C 

••P.ATENTEES'  HANDBOOK.'  post   free   on    application,    Jives     1-ul 
Information  to  Inventors  and  up  m  :ill  the  chief  points  of  the  P.itent  Law 
Ti-leiirams  ■  -  Lorrain.  L.^ndonr 


DESTRUCTORS  and 

CLINKER    MACHINERY. 

Horsfall  Destructor  Co.,  Ltd.,  Armley,  Leeds. 


Bogie  Locomotives  for  Short  Curves.  A  large 
number  of  these  Engines  have  been  built  to  NARROW  and  to 
NOR.MAL  GAUGE.— For  full  particulars,  and  for  Licences,  &c,.  address 
the    HAGAN  S   LOCOMOTIVE   WORKS,  ERFURT,  GER.MANV 


A.    MOUNT=HAES, 

M.I.Mcch.E.,   M.I.M.E., 

Consulting   and  Mining   Engineer  for  Ore   Dressing 

Plants  of  All  Classes. 

II.  IRONMONGER  LANE,  LONDON,  E.C. 


rTr/M''INNES-DOBBIE' 
r^      INDICATORS. 

In  Two  types:   External  and 

Enclosed  Pressure  Springs. 

Each  mad*  in  several  forms  and  sizes 
to    suit    all     speeds     and     pressures. 

Special  Indicators  for  Gas,  Winding, 

and  Ammonia  Engines,  and  for 

Motor-cars. 


DOBBIE,  MclNNES,  LIMITED, 

ch       45,  BOTHWELL  ST..  GLASGOW 


BABC0CK^&_W1LC0X,   Ltd 

PATENT  WATER-TUBE  BOILERS. 

These  Boilers  are  in  use  throughout  the  world  to  the  e.\tento(  4.700,000  h.p 
generating  steam  for  all  purposes,  and  tired  with  all  kinds  of  fuel. 
?■!(  our  Advertiicmtnt  ilpptatins  March  iKlli.  fas,;  17 

HEAD   OFFICES— Oriel    House,    Farrlngdon   Street,   LONDON,   E.C. 
WORKS-Rei>frew.  SCOTLAND. 


Melville  antd  Macnlpiiie,  Consulting  Engineers 
and   NAVAL  ARCHITECTS, 
61.i.  Wal.vut  Street,  Phiudelphia.  Pa.,  U.S.A. 
Rear-Admiral    George    W.    Melville,    Ex-Engineer-in-Chief    of  the 
United  States  Nav-y,  and  John  H.  Macalpine.  having  a  very  extensive 
acquamtanre  in  the  best  engineering  circles  in  the  United  States.  Britain, 
andtheContinent  of  Europe, especially  Sot  ili  i  iM  krnational  Business, 


PUNCHING  & 

SHEARING  Machines. 

STEAM  HAMMERS. 

Shipbuilders' 
MACHINE    TOOLS. 

DAVIS  &  PRIMROSE, 

Ltith  Ironworks.  EDINBURGH. 


In  hands.ime  cloth.      With  vi  lilustrationb.     n-.  i.ti. 

SMOKE  ABATEMENT. 

A  Manual  tor  the  use  of   Manuiaaurci  s,  Iii,pictors.  Medical  Olliccrs 

of  Health,  Engu.ccis,  and  others. 

By  WILLIAM   NICHOLSON, 

Chief  Smoke  Inspector  to  the  Sheffield  Corporation, 

•  Tl.is   practical  boot:  ,    ,   .  is  likely   to  meet  a  long  ie',t  ■,■, a;,:.  — 

FIRE  AND  EXPLOSION  ^^m 

A  llandbooic  ol"  tl'.e  Dclesti,in,  lir,  i  .l..;.;i,,n.   .,:A   Prevention  of    I-ire, 

and  K.Viilo.i   US. 

By  Dp.   VON  SCHWARTZ. 

T.anslaled  bv  C.  T,  C,  SALTER. 

•■A    wealth   of    information  on  the  ^hcnii  Irv  «if  i-re   and  kindred 

tonic-.'  -/■■|.,   .,r..l   n  .1;.^ 

LONDON:   CHAS,    GRIFFIN   &   CO.,    Ltd. 

12,    EXETER    STREET,     STRAND.    W.C. 
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M.   GLOVER   &   CO.,    LEEDS, 

FIREWOOD  &  FIREUCHTER  MACHINERY  SPECIALISTS, 


SAW 


GUARDS, 

BENCHES, 

SHARPENERS. 


ELECTRIC . 
PULLEY  .  . 
BLOCKS .  . 


Portable  Electricxl  Drilling 
Equipments  and  Flexible 
Shafts. 

KRAMOS,  Ltd., 

Locksbrook  Engineering  Works, 

BATH. 


BRETT'S   PATENT   LIFTER   CO..  Ltd. 

COVENTRY,    ENG. 


Speclallly— 


FORGING      PLANT 


■  Advertisement  appearing  March  16lh. 
SEND  FOR   LATEST   CATALOGUE. 


J  TOMEY  &  SOJYS 

■^-flEuRtKA  Gauge  Glass 

'tSTABLiSHEo"" 

1853      — 

ASTOA-.  _ 

J8  IRM  I  NCJH  AM 


A  NEW  CAUHE  CLASS. 

Testiiiioiiials  on  applicatio.T 

S.H.P. 

Teiedir.        For  High  Presiur* 
i>V-t.J' '"  Boilers 


LEEDS  STEEL 
WORKS. LEEBS, 
ENCLANO. 


WALTER  SCOTT,  Ltd 

MAM'KACrrRERS  OF     .      . 

Rolled   Steel   Joists,    Channels,    etc 

Mild  Steel    Blooms.    Billets.   Slabs.    Tinbars.    Rounds   and    Flats. 

SpccialilV:  TRAM  RAILS. 


DO    YOU     WANT    ANY 

Press   Tools,  Jigs, 

Cutters,  Rimers, 

Gauges  9 

A.  FENGL  &  COm 
ALTRINCHAM, 

v.ia   -..bm)-.   di-si-n    .ind  price. 

Inventors'   Models  Worked    Out 
and  Manufactured. 


"I     ) 


STAMPINGS   TO   THE    TRADE. 

Telejirams  :  "  Fengl,  Altrincham." 


MOULDERS'  LETTERS  AND  FIGURES. 


Mark<,  X.ime  SUmp>,  Krandiiii^  Irons,  Sets  of  Letter  and  Fitjiire 
Punches,  Brass  Labels  and  Time  Cheeks,  Enibossins;  Presses,  Dies 
and  Seals,  Brass  Name  Plates,  Stencil  Plates,  India  Rubber  Stamps. 

E15"SVAI?r>    I»R"VO'R     &    SO'N,     68,   west  St.,    Sheffield. 


CELLULOID 
SLIDE    RULES. 


UNIVERSAL    DRAFTING    MACHINE. 


The  Smith-Davis  Piece   Work  Balance   Calculator. 
The    Smith-Davis   Premium  Calculator. 


Drawing  Instruments. 


Send  for  Pamphlets. 


JOHN    DAVIS    &    SON 

(Derby),  LTD., 
30,  AH  Saints  Works,  DERBY. 


RIVETS,  BOLTS,  &  SCREWS 

Of   all    Descriptions  and   for   all    Purposes. 
SEND     FOR     CATALOGUE. 

T.  D.  ROBINSON  &  CO.,  Ltd., 

SHONE    PNEUMATIC    EJECTORS 

FOR    RAISING  SEWAGE,    SLUDGE,  WATER,   &c. 

Air     Compressing     Machinery 

FOR   ALL    SERVICES. 

11UGME5  &  LAINC35TER 

16,    VICTORIA    STREET.    LONDON.    S.W. 


March  9,  1906. 
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Thomas  Greenwood 

Waterside,   HALIFAX, 

has  ready  for  immediate   delivery 

200 

ENGINEERS'  and  BOILER  MAKERS' 
MACHINE   TOOLS. 

Tell    me    vour    \\ant.*  or  send    for  CataloRue. 


Miscellaneous 


Refuse  Destructors. 


Write    for    parliculara    to :~ 


HEENAN  &  FROUDE,  Limited, 

4,  Chapel  Walks.  MANCHESTER. 


Works:     MANCHESTER   and   WORCESTER. 


Rawhide  Gears 

A    SPECIALITY. 

Also  all  kinds  of  M>:tal  (iearine. 

AD.  AHLERS, 

Whitley  Bay,  Newcastle  on-Tyne. 


6(. 


TXJM>OI^EJNrE 


for 


A    perfect    substitute  for  American   Spirits   of     Turpantin 

Painters,   Printers,  Varnish  Makers,   and  for  all  other 

purpose     where  Turpentine  is  used. 

Same  odour, s.ime  i'lish  point,  s,iiih-  result  iii  tlit-  working  .i-  iti  ;.iemiine 

Turps.     We  .ire  tlie  original  anj  ..niv  makers  i  i  genuic'ie  Turpclenc. 

THE    RELIANCE  LUBRICATING    OIL    CO.. 

19  <S  20,  Water  Laos,  Qreai  Tower  Street,  Loadoo.  B.C. 

Br.m.lies  at  G],.,so\v.  Br;sl,,l,  Hull,  \'.-ivc  islle.'m-Tvne  .>^c. 


PATENT 
PRESSED 


Steel  Tanks 


FROM 
STOCK. 


THOMAS    PIGCOTT    &    CO.,     LTD.,    SPRING     HILL,     BIRMINGHAIVI. 


Send    for    Estimates 


HIGH-CLASS 

^L  MACHINE    TOOLS 

In  stock  for  immediate  delivery. 

THOSTwTWARD,  L" 

Albion    Worhs. 
SM  E  FS^F^I  E  LD 


BERTRAMS,  Ltd.,     see 

Scicnncs,  EDINBURGH.        Next 
MACHINE    TOOLS.         ^^^^■ 


EDGAR  ALLEN  &  CO., 

Sheffield. 


LATEST  TYPFS. 


POINTS  AND    CROSSINGS 

FOR  TRAMWAY  WORK. 
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CONTRACTS. 

AST     IXDIAX      RAILWAY.— The    East 

Iiiiiian  Railway  Comranv  is  prepared  to  receive  TENDERS 
FThe  SUPPLY  and  DELIVERY  of— 

1.  STEEL  POSTS,  &c.,  for  Fencing. 

2.  GALVANISED    EYE    BOLTS    and    STRAND     WIRE    for 
Fencing, 

as  per  Specitication  to  be  seen  at  the  Company's  Offices. 

Tenders  are  to  be  sent  to  the  undersigned,  marked  "Tender  for 
Steel  Posts,  &c.,"  or  as  the  case  may  be,  not  later  than  Twelve  o'clock 
noon,  on  Wednesday,  the  I4ih  day  of  March,  instant. 

The  Company  reservfs  to  itself  the  right  to  divide  the  order,  also  to 
decline  anv  Tender  w  ithout  as.'ignirg  a  reason,  and  does  not  bind  itself 
to  .nccept  the  lowest  or  any  Tender.  _,,,.,.  ,        . 

For  each  Specification  a  fee  of  i,i  is.  is  charged,  which  cannot  under 
any  circumstances  be  returned. 

By  order, 

C    W.  YOUNG, 
Nicholas  Lane,  London.  E.G..                                                   Secr.-tary. 
March  l-t.  1006.  

rXICIPAL    COUNCIL    OF   SYDXEY, 

N.S.W. 
ELECTRICITY  DEPARTMFNT. 
The  Council  is  piepartd  to  receive  TENDERS  lor  the  SUPPLY  and 
ERECTION  of— 

A    BOILERS,  ALTOMAflC  STOKERS.  PIPEWORK,  &c. 
b'  TURBO-ALTERNATOR,    SUB-ST.ATION     M.\CHINERY, 
SWITCHBOARDS,  &c. 
Specificitions,  Plans,  and  Form  of  Tender  may  be  obtained  on  appli- 
cation to  Mr.  T.  ROOKE.  at  the  offices  of  Messrs.  Preeceand  Cardew.  S, 
Queen  Anne's  Gate.  Westminster,  on  and  after  Monday.  February  I2tl>. 
A  deposit  of  Hive  Guineas  will  be  required  on  application,  which  will 
be  refunded  on  receipt  of  a  bona  fide  Tender  as  directed,  and  a  cash 
deposit  or  marked  cheque  for  the  sum  of  i'l.ooo  will  be  required  «hen 
the  Tender  is  sent  in. 

Sealed  Tenders,  endorsed  "Tender  for  Electric  Lighting  Plant,    are 

to  be  addressed  to  the  Town  Clerk.  Town  Hall.  Sydney,  and  must  be 

delivered  at  the  Town  H.all  on  or  before  4  p.m.  Monday,  May  7th,  iiio5. 

The  Council  does  not  bind  itself  to  accept  the  lowest  or  any  Tendei. 

(Signed)        THOMAS  H.  NESBITT, 

Town  Clerk. 


EDINBURGH      CORPORATION. 
ELECTRICITY  SUPPLY. 
The  Lord  Provost  M.lgistrates,  and  Council  of  the  City  of  Edinburgh 
are  prepared  to  receive  1  ENDERS  for  the  follo«ing  MATERIAL  for 
the  Electiitity  Supply  Department  for  the  year  from  May  i6th,  1900. 
I.  ARC  LAMP  CARBONS. 

2   CAST-IRON  PAVEMENT  BOXES  ard  CAST-IRON  PIPES. 
^.  ELFCTRICITY  METERS. 

4.  HOUSE  SERVICE  FUSE  BOXES. 

5.  BITUMEN. 

Specifications  and  Forms  of  Tender  can  be  obtained  at  the 
Engineers  Office.  =;.  Dewar  Place,  Edinburgh. on  payment  of  a  deposit 
of  £1  IS.  for  each  Specification,  which  will  be  refunded  on  receipt  ol  a 
bo}ia  lidi  Terder  along  wiih  the  Specification  and  Diawings. 

Sealed  Tenders,  endorsed  with  the  title  of  the  Specification,  must  be 
sent  to  the  Tf  wn  CUrk.  City  Chambers,  Edinburgh  not  later  than 
Monday,  Match  i2lh,  1906. 

'  FRANK  A.  NEWINGTON.  Engineer. 

Eleclricitv  Supply  Station.  Edinburgh, 
February  20th.  iqcfi. 

oluUKiH      OF      WIMBLEDON. 

ANNUAL  CONTRACTS. 

The  CORPORATION  are  prepared  to  receive  TENDEFS  for  the 

EXECUTION  and  SUPPLY  dnring  the  Year  ending  March  31st.  1007. 

of  the  FOLLOWING  WORKS,  MATERIALS,  etc  .  namely— 

ELECTRICITY  DEPARTMENT 

1.  Engine-Ronm  Stores. 

2.  Cables. 

3.  Joint-Bo.\es  and  Jointing  M.aterial. 

4.  Transformers. 

5.  Meiers. 

(>.  Lubricating  Oils. 

7.  Incandescent  Electric  I.amrs,  Cai  bons,  and  Accessories. 
S.  Castings. 

9.  Fiiebricksand  Fireclay. 
Forms  of  Specifications  and  Tender,  with  Conditions  of  Contract, 
may  be  obtained,  and  Samples  inspected,  on  application  to  the  Chief 
Electrical  Engineer,  Electric  Light  Works,  Durnsford  Road,  Wimbledon. 
Sealed  Tenders,  endorsed  "Tender  for —  .■must  be  addressed  to 
me  and  delivered  at  my  offices  before  noon  on  Saturday,  the  l7lh  day 
of  March.  lyoO. 
The  lowest  or  any  Tender  will  not  necessarily  be  accepted. 
By  order. 

A.  STEELE  SHELDON, 
Town  Clerk's  Office.  Wimbledon,  TownCleik. 

1-cbruaiy  15th,  IC.00. 


THE  LRBAN    DISTRICT    COUNCIL  OF 
BARNES. 
ELECTRICITY  DEPARTMENT. 

The  Urban  District  Council  of  Barnes  are  prepared  ,'.o  lective 
TENDERS  for  the  Supply.  Deliverv.  and  Erection  01— 

Section  3.       ONE     STRAICHT-TUHE-TVPE      W.ATER-TUBE 

I-.OILER. 
Section   5.      SURFACE    CONDENSER,    FEED    PUMP   AND 
PIPEWORIC 
Specifications  and  Drawings,  together  with  General  Condiior  s  and 
Form  of  Tender,  may  be  obtained  fiom  the  undersigned  on  pajmentof 
a  deposit  of  one  guirea  for  each  section,  which  will  be  returned  on 
receipt  of  a  bona  fuie  Tender. 

Tenders  to  be  sealed  and  endorsed  "  Boiler.'  and  "  Condenser,"  and 
delivered  to  the  Clerk,  Council  House,  High  Street.  Moitlake,  S.W.,  not 
later  than  March  I2th,  1006. 

The  Council  do  not  bind  themselves  to  a'Cept  the  lowest  or  any 
Tender. 

C.  S.  DAVIDSON, 

Electrical  Engineer. 
Electricily  Works,  High  Street.  Morllake,  S.W. 

ASY'LUMS       COMMITTEE       OF      THE 
LONDON  COUNTY  COUNCIL. 

The  Asvlums  Committee  of  the  London  County  Louncil  are  prepared 
to  receive  TENDERS  for  the  INSTALLATION  cf  ELECTRIC 
LIGHTING  and  POWER  (e.vcluding  Generating  PlanO.at  the  Long 
Grove  Asvlum,  Epsom,  Surrev.  now  in  course  of  erection. 

Instructions  for  Tender  and  Forms  of  Tender  and  Contract,  with 
Specification  and  Schedules  thereto  annexed,  together  with  plans  and 
cover,  can  be  obtained  from  the  Clerk  of  the  Committee.  No.  6, 
Waterloo  Place.  London.  S.W„  on  or  after  Monday,  the  26th  Inst., on 
payment  of  a  deposit  of  £$  for  each  copy. 

The  amount  deposited  will,  after  the  Committee  have  come  to  a 
decision  upon  the  Tendei s  received,  but  not  before,  be  leturned  to  the 
Tenderer,  provided  he  shall  have  sent  in  a  6o"<i  fiile  Tender  and  shall 
not  have  withdrawn  the  same. 

Tenders  must  be  on  the  printed  form,  and  must  be  accompanied  by 
the  Form  of  Contract  and  Schedules  thereto  and  bond. 

The  Tender  and  accompanying  documents,  completed  in  accordance 
with  the  iiist'  uctions.  must  be  enclosed  in  the  authorised  sealed  cover, 
endoised  "Tender  for  Electric  Lighting,  Long  Grove  Asylum,"  and  be 
delivered  at  the  c nice  of  the  Committee.  6,  Waterloo  Place.  London, 
S.W..  on  01  before  Monday,  the  26th  of  March.  190(1,  after  which  no 
Tender  will  be  received. 

Any  Tender  not  made  on  the  printed  form,  or  not  tilled  up  and 
complete  in  every  particular  in  accordance  with  the  instiucti*  ns,  will 
be  rejected. 

The  Committee  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender. 

The  Contractor  will  have  to  enter  into  a  bond  in  the  penal  sum  of 
:£8oo,  wit, I  two  approved  sureties,  each  in  the  sum  of  ±400,  as  securit\ 
for  the  due  perfci  niance  of  the  contract. 

H.  F.  KEENE, 
Cleik  of  the  Asylums  Committee. 

Asylums  Committee  Oflicc,  6,  Waterloo  Place. 
February  21st.  1006. 

CITY'     AND     COUNTY     BOROUGH     OF 
BELFAST. 
TRAMWAY.-^  AND  ELECTRICITY  DEPARTMENT, 
The  Trpmways  and  Electricity  Committee  of  the  Belfast  Corporation 
are  prepared  to  receiveTENDERS  for— 

ONE  400  KILOWATT  STEAM   DYNAMO, 
Specification,  with  Form  of  Contract,  may  he  obtained  from   the 
undersigned,  on  payment  of  Two  Guineas,   which  will  be  refunded 
provided  a  fjoim /;e^t"  Tender  has  been  sent  and  not  withdrawn. 

Scaled  Tent'ers,  endorsed  "Tender  for  Steam  Dynamo,"  shall  be 
lodged  with  Sir  S.4MUEL  Black.  Town  Hall,  Belfast,  not  later  than 
II  a.m.  on  Monday,  the  19th  day  of  March,  I90f>, 

The  Council  do  not  bind  themselves  to  accept  the  lowest  or  any 
Tender, 

VICTOR  A,  H.  M'COWEN,  M,lnst,E,E..  M.I.Mech.E., 

City  Electrical   hngineer,  Belfast. 

COUNTY  BOROUGH  OF  WARRINGTON. 
ELECTRICTY  DEPARTMENT, 

The  Electricity  and  Tramways  Committee  of  the  County  Borough  of 
Wariinglon  are  prepared  10  leceiye  TENDERS  lor  HIGH  and  LOW 
TENSION  CABi.es. 

Specifica'ion  and  Form  of  Tender  may  be  obtained  on  application  to 
F.  V.  L.  M.ATHIAS,  A,M.I.E.E.,  Borough  Electrical  and  Tramways 
Engineer,  Howley,  Warrington,  on  pav'ment  of  One  Guinea,  which  will 
be  returned  on  leccipt  of  "a  Uttajide  Tender. 

Tenders,  addressed  to  the  Chairman  of  the  Electricity  and  Tramways 
Committee.  Town  Hall,  Warrington,  must  be  staled  with  wax  and 
endorsed  "Tender  for  High  and  1  ow  Tension  Cables,  and  delivered 
not  later  than  12  o'clock  noon,  on  Tuesd.iy,  March  ijlh,  i9o(>. 

The  lowest  or  any  Tender  will  not  necessarily  be  accepted. 
].  LYON  WHITTLE. 

Toccn  Hall,  Warrington.  Town  Clerk. 


March  9,  1906. 
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Contracts  and  Appointments  Open 


CITY     OF     LEEDS.  —  ELECTRIC 
LIGHIIXG  DEPAKTMENT. 
TURBO-ALTEKN'ATORS,  COXDESSERS,  Sc. 
Tile  i;:cv;ncitv  Committee  of  the  Leedj  City  Court-il  ire   prepared 
■"  icctive  TENDERS  (or  PLANT  as  below- 
One  or  Two  Sets  of  Electric  Generating  and  Condcnsinji 
Plant,  each  comprising  a  Steam  Turbine.  Two-phase  Alter- 
nator a  id  E.^citer  of  3,000  k\v.  capacity,  Electrically  driven 
Surface    Condensing  Plant,  and  the  necessary  Pipes  and 
Valves. 
Tenders  must  incluJe  the  whole  of  the  worU  specified,  as  oliers  of 
-cpa-atc  sections  will  not  be  considered.    Preference  vi'1.1  be  given  to 
I'endtrs  for  Plant  of  British  Manufacture.     Copies  of  the  General 
Conditions,  Specification,  and  Form  of  Tender,  may  be  obtained  from 
Mr.   Harold  Dickinson,  .Manager  of  the  Department,  i.  Whitehall 
Hoad.  Leeds,  on  payment  of  a  deposit  of  Two  Guineas,  which  will  be 
1  ef  iindcd  on  receipt  of  a  oma  fide  Tender. 

Tenders  must  be  in  the  form  attached  to  the  Specification,  and  must 
Jie  delivered  to  me  at  the  Town  Hall.  Leeds,  not  later  than  jo  o'clock 
in  the  forenoon,  on  Monday,  the  glh  day  of  April,  19:6.  in  sealed 
envelopes,,  endorsed  "  Electric  Lighting— Tendt-r  lor  Generating 
Plant.' 

1  kc  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
■:  ihe  Tenders  sent  in.  ROBERT  E.  FOX, 

Ltwli,  Februar,-  22nd.  igo6.  Town  Clerk. 

f-^OKPORATION     OF    GREEXOCK. 

^  The  Corpora'.ion  cf  Greenock  are  prepared  to  receive  Tenders  for 

.  siipinv  and  Erection  of — 

CoxTRAcr  Xo.  ig. 

COMPLETE  REFUSE  DESTRUCTOR  PLAXT. 

The  General  Conditions,  Specification,  Drawings  and  Form  of  Tender 

■mav  be  obtained  from  the  Burgh  Electrical  Enjineer,  Greenock,  on 

and'  after  the  5th  March,  on  payment  of  a  deposit  of  £2  2S..  which 

will  be  returned  if  a  iwiio  tide  Tender  is  received  within  the  time  slated 

Extra  copies  of  Specilication  may  be  obtained  on  payment  of  5s. 
each,  which  will  not  be  re  urned. 

Tenders,  addressed  to  the  Town  Clerk,  and  endorsed  "  Contract  Xo. 
.ly.  Refuse  Destructor  Plant,"  must  be  delivered  to  the  undersigned  not 
.later  than  midday  March  20th. 

The  Corporation  do  not  bind  themselves  to  accept  the  lowest  or  any 
Te.lder. 

C.  MacCULLOCH,  Town  Clerk. 

Municipal  BuiMings,  Greenock, 
February  27th,  1906. 

CORPORATION     OF     GREEXOCK. 
The  Corporation  are  prepared  to  receive  TENDERS  for  Ihe 
-li'PLV  and  DELIVERY  of— 

TWO  D.C.  STEAM  GKXERATORS  OF  750   K\V.  EACH. 

ONE  530  KW.  D.C.  MOTOR  UEXERATOR. 

Specil^.cation  and  Form  of  Tender  may  be  obtained  from  the  Burgh 

F.lcctrical  EnRincer,  at  the  Municipal  Buildings.  Greenock,  on  payment 

of  a  deposit  of  Two  Guineas,  whi^-h  will  be  returned  on  rtce'pl  ot  .1 

'•ona  ndc  Tender  by  the  date  mentioned  below. 

Extra  copies  of  Spec  ligation  may  be  obiamed  on  payment  of  5s. 
_  ivh.  ..hich  \\*ill  not  be  returned. 

Tenders,  addressed  to  the  undersigned,  and  endorsed  "Contract 
Xj.  ;o,  Steam  Generatois.  &c.,"  must  be  delivered  to  the  undersigned 
not  later  than  midday,  March  15th,  igo6. 
The  Corporalion  do  not  bind  themselves  to  accept  the  lowest  or  any 

C.  MacCULLOCH,  Town  Clerk. 


LEVTON  URBAN    DISTRICT  COUNCIL 
STEAM  AXD  EXHAUST  PIPES,  .Vc.  FOR  ELECTRICITY 
GEXERATING   STATIOX. 
The-  Ltvton  Urban  District  CounclUs  prepared  lo  receive  TEXDEKS 
for    STEAM    AXD     EXHAUST    PIPES,    Sc,    foi     its     Electricity 
Generating  Station. 

A  Specihcalion,  with  Schedules  and  Form  of  Tender,  can  be  obtained 
by  the  deposit  of  Two  Guineas,  from  the  undersigned  at  the  Electric 
Light  and  Power  Works.  Cathall  Road,  Leytonston':,  where  the  plans 
can  be  inspected  by  tenderers  belween  10  a.m.  and  4  p.m.,  and  between 
JO  a.m.  and  noon  on  Siturdays. 

Tenders,  on  the  forms  attached  to  the  Specification!-,  are  to  be 

delivered  to  the  meeting  of  the  Electric  Lighting  Committee,  to  be  held 

at  the  Town  Hall.  Le\toa,  on  Thursdav,  March  15th,  i«>o6,  at  7,30  p.m. 

Duplicate  copies  o/^the  Specificati  in  can  be  obtained  by  the  deposit 

oi  One  Guinea  each. 

Deposits  are  returnable  one  month  after  the  receipt  of  a  bona  fuU 
Tender,  and  return  of  Specifications  in  respect  of  which  deposits  have 
;*)ccn  made. 

The  Council  docs  not  bind  itself  to  accept  the  lowest  or  any  Tendrr, 
F.  HARMAX  LEWIS, 
Electrical  Engineer  to  the  Council. 
The  Electric  Light  and  Power  Works, 
Cathall  Road,  Ltytonstooe, 
February  271b,  i<>o''. 


APPOINTMENTS    OPEN. 


INDIAN  PUBLIC  WORKS  DEPARTMENT. 
The  Secretary  of  S  ale  for  India  in  Council  w  II. in  the  Summer  of 
iijoo,  i.uikv  not  liss  than  TEX  .APFUINT.MENTS  of  ASSISTANT 
E.NOIXEEK  in  the  rcriinncut  Estabhshnicnl  of  the  Indian  Public 
Works  Dipartmeiit.  in  addition  to  the  appointments  to  be  made  from 
Coopers  Hill  College. 

The  age  111  C.indidalis  must  not  be  less  than  al.or  more  than  24 
years  on  the  1st  Julv,  i.ioe. 

A  printed  Form  of  Application,  together  with  information  regarding 
the  conditions  of  the  appointments  and  certain  requirements  laid  down 
as  to  education  and  experience  in  engineering,  tuav  be  obtained  from 
the  Secretary,  Public  Ueparlment,  India  Oflice,  Whitehall.  London.  S.W. 

Ihe  K.irm  of  Application  is  to  be  returned  so  as  to  re.ich  him  not 
later  than  Tuts<lay,  1st  May  nc.\t. 

A.  GODLEY. 

India  Office,  December  lylh.iijoj.  Under  Secretary  of  Slate. 


CIVIL  SERVICE  COMMISSION. 
KORTHCOMIXG  EXAMI.SATION. 
A.SSISTANT  EXAMIXERS  IX  THE  PATENT  OFFICE  (20-25), 
April  5th. 
The  date  specifitd  is  the  latest  at  which  applications  can  be  received. 
They  must  be  made  on  lorms  to  be  obtained,  with  full  particulars,  from 
the  Secretary,  Cull  Service  Commission.  Burlington  Gardens, 
London,  W. 


EAST      INDIAN       RAILWAY.— JUNIOR 
EXOIXEER. 

1  he  Dir  ctors  of  the  Hast  Indian  Railway  Company  are  prepared  to 
receive  APPLICATIONS  (by  letter  onlvl  from  dulv  qualmed  candi- 
daies.  for  a  TEMPORARY  APPOl.NTMENT  as  JUNIOR  EN- 
GINEER, 

Candidates  must  not  be  less  than  twenty-live  years'  of  age,  most  have 
received  a  sound  scientific  education  at  some  recognised  engineering 
college,  and  must,  in  addition,  have  had  at  least  a  years  pr.-ictical  ex- 
perience on^railwav  or  bridge  work. 

Terms  :  A  three'  vears'  agrcemc.it,  with  first-class  free  passage  to 
India. 

Salary  ;  Rupees  450  to  Rupees  600  per  calend;u-  month,  according  to 
qualifications. 

The  selected  Candidate  will  be  required  to  pass  a  mtdical  e.xamina- 
tion  by  the  Company's  Consulting  Physician  before  appointment. 

Letters  of  application,  accompanied  by  a  brief  record,  in  chrono- 
logical order  of  the  Candidate'',  career,  with  dates,  together  with  copies 
t  not  originals)  of  testimonials,  and  a  medical  certilicate  of  fitness  for 
residence  in  India  (which  will  i.ot  be  retuined).  should  be  addressed  to 
the  undersigned  not  later  than  Monday,  .March  19th.  l</)6. 
By  order. 

C   W.  YOUNG. 

East  Indian  Railway  Company.  Secretary. 

28-30,  Nicholas  Lane,  London,  E.C.. 
February  20th,  iyo6. 


w 


ALTHAMSTOW    URBAN     DISTRICT 

COUNCIL. 


The  Council  invite  APPLICATIONS  for  the  post  of  ELECTRICAL 
and  MECHANICAL  ENGINEICR,  to  be  re-pousible  for  the  Electric 
Light  Undertaking  and  the  whole  ti  the  Electrical  Equipment  in 
connection  wilh  the  Power  Station  and  the  Tramways  system,  at  a 
salary  of  i>,5o  per  annum,  rising  by  annual  increiiienls  01  .t;5  to  £450. 

The  Coun.rl  also  requires  the  services  of  a  TRAFFIC  .MANAGER, 
lo  be  responsible  for  the  working  of  the  tramways  at  a  s.-ilary  of  i'aoo 
per  annum,  rising  by  annual  increments  of  i^o  lo  ;^3oo. 

Candidaies  must  have  had  previous  e.vpcriencein  similar  positions. 

Applications  in  writing,  marked  "  Electrical  and  Mechanical 
En"ineer,'or  "Traffic  Manager  respectively,  stating  .age.  qualilica- 
tions  and  experience,  accompanied  by  copies  of  not  less  than  three 
testimonials  of  leccnt  d  Ic.  must  le.ach  the  undersigned  by 
i  o'clock  p.m.  on  1  uesday,  the  13th  day  of  March,  li)06. 

C.  SYDNEY  WATSON. 

Town  I  all,  Walthamstow,  Clerk  lo  the  Council. 

.\l.,Kh  1st,  I'/X>. 


THREE  ENGINEERING  EXHIBITIONS, 
value  f4o  i^o.  and  ii'O,  will  be  OFFEKEU  for  COMPETI- 
TION on  MARCH  13th.  Candidaies,  who  must  be  under  17,  will  be 
required  lo  take  Malhtmalics,  English,  one  Modern  Language,  and 
may  take  Science.    Apply,  Secretary,  Grammar  School,  IJcdlord. 
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Buyers'  Directory. 

Note. —  7'v  display  advettisements   oj  the  fiims  mentioned  under  each  lieadtv^  can  be  found   uadily  by  te/nerxe  to 

Alphabetical  Index  to  Advertisers  on  paga  :2  and  24. 
In  order  to  assure  Jair  treatment  to  advertisers,  each  firm  isindexed  under  its  leading  sfrcffl/i/yONLY. 

Adrertiscrs  who  prefer,  hovein,  to  be  entered  under  two  or  moie  diftttent  s,ctions  tan  do  so  by  an  annual  paymento/  ss- 
for  each  additional  section. 


Advertisers    Service  Bureau. 

iiri:i!.li    Advertiser     Service     tureau,     Oiiecn     Aiine'i.     Chamber?, 
Westniiiisler,  S.W. 

Artesian  Well   Machinery. 

|..hii  Z,  Ihoni.  PjUiircill.  Manchester, 

Band  Sawing  Machines. 

Noble  &  Luna,  Ltd.,  I'elling-on-Tyne. 
Bearings  (Roller). 

Hyat:  Kullcr  bearing  Co.,  47.  Victoria  Street.  L<  ndoii,  S  W. 
Belting. 

binney  &  Son,  Catherine  Street,  City  Road.  London.  E.C. 

Con,  Arthur,  &  Co.,  Camberviell.  London,  .S.li. 

Heming.  Birkby  &  Goodall,  Ltd.,  West  Uiuve.  Halifax. 

Gilniour,  W.  &  O.,  St.  John's  Hill,  Edinburgh. 
Boilers. 

Clayton.  Son  &  Co.,  Ltd.,  Leeds  City  Boiler  Works.  Leeds. 
Hartley  .V;  SuRden,  Ltd.,  Hahfax. 
Thompson,  John,  V'olverhainpton. 

Boilers  (Water-tube). 

Babcock  &  Wilcox,  Ltd.,  Oriel  House,  Farringdon  Street,  London. 
St:r:;ni;"lJoiler  Co..  Ltd..  Motherwell,    N.B. 

Bojts,  Nuts,  Rivets,  etc. 

l;av:>5.  (ones  &  Bavliss,  Ltd.,  Monmore  Green,  Wolverhampton. 
Herbert  W.  Periam!  Ltd..  Floodgate  Street  Works.  Birminghaii. 
T.  D.  Robinson  &  Co.,  Ltd.,  Derby. 

Books. 

Gi}H  :i.  Charles,  &  Co.,  Exeter  Street,  Strand.  W.C. 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 
Spon,  E.  &  K.  N..  125,  Strand,  W.C. 

Boring  Machines . 

AsquUh.  William,  Ltd..  Well  Road  Woiks.  Halifax. 
Niles-Eement-Pond  Co.,  23-2=;,  Victoria  Street,  Linidon.  S.W. 
N'oble  &  Lund,  Ltd..  Felling-on-Tyne. 
Swift,  George,  Clarerce  Ironworks,  H.alifax, 

Cables. 

Callendei's  Cable  and  Construction  Co.,  Ltd. 

Case-Hardening  Compounds. 

Hy.  Miller  &  Co..  Mulgarth  Works,  Leeds. 

Castings. 

Ashm.ie.  Benson,  Pease  S:  Co.,  Ltd.,  Slockton-on  Tees. 

Catalogues,  Printing,  &c. 

Atl,.nlx  PicbS,  Ltd.,  Weymouth  Street,  Manchester. 

Sp   it^sAoo.ic    Adveilismg    Agency,    CUui    Holl^e,    Suirey    Street, 

strand,  WC. 
Starioid,  Aithur,  &  Co.,  Denton,  Manchester. 

Chucks. 

Fairbanks  Co.,  78-80,  City  Road,  London,  E.C. 
Cisterns,  Tanks,  &c. 

AM  ;,,   ;c,  Hei.M.n,  Pease  &  Co.,  Ltd.,  Stockton-on-Tees. 

I.I...-.    1,  Jon  &  Co,,  Ltd.,  Hunslet.  Leeds. 

1-    A.  Keep,  luxon  &  Co.,  Bain  Street,  liiiniingham. 
Clutches  (Friction). 

I1.1..1I  Hiidge  &  Co..  Castleton  Ironwoiks,  Rochdale,  Lancashire 
Condensing  Plant. 

Beim.  ^yNcs,  Haslingden,  near  Manchester. 

Conceiiliic  Condensei,  Ltd..  23.  Norlliumbei  land  Avenue.  Lont'on. 

W.C. 

Mirrlees- Watson  &  Co.,  Ltd..  Glasgow 
Consulting  flingineers. 

(,;rl  F.  I  .Iin.&  Son,  Ko.  Juk:  street.  Liveipool. 

G.  H    Hughes,  A.M.I. M.K..  iq.  Old  Oueen  Mieet.  WeslnMusler,  S  W. 
M..:,    ii  .V  Macalpinc.  (US.  Walni.t  Street.  Philadelphia.  Pa.,   U  S.A. 
Mount  Ilaes,    A,,  M.I.Mech  !■:..    M.LM.H.,   u,    Ironmonfer   Lane. 
London,  K.C. 
Continental  Railway  Arrangements, 

Northern  Railway  of  France. 

South  Eastern  &  Chatham  K.filway  Co. 

Conveying  and  Elevating  Machinery. 

Adolf  Kleicheit  A  Co.,  Leipzig  Gohlis,  Germany. 

Temperley  liansporter  Co.,  72,  Bishopsgate   Street   Within.  London 
EC. 

Copper  and  Brass. 

W    H^plon  .V  Sou,  lliinslel  Lane,  I.ceils 
Coverings  (Boiler) 

Magnesia  Coveiiug     Ltd.,  Washington  Statu,.  ,  10.  Duiham. 
Cranes,  Travellers,  Winches,  etc. 

Tnseph  Booth  &  Bros.  Ltd,  Rodley.  Leeds. 

Xiles-Bement-Pond  Co,  25-25,  Victoria  Street,  London,  S.W. 
Cranks. 

Clirke'sCiankS  l.,,rge  Co..  Ltd.,  Lincoln,  Euglaiid. 


Cutters  (Milling). 

Covcnliv  Ordnance  Works,  Ltd.,  Coventry. 

Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  Lor.don,  S.W. 

E.  G.  Wrigley  &'Co.,  Ltd.,  Foundry  Lane  Works,  Solio,  bun  ingham 
Destructors. 

Hecnan  ,>c  Froude,  4.  Chapel  Walks,  Manchester. 

Horsfall  Destructor  Co.,  Ltd.,  Arinley,  Leeds. 

Dredges  and  Excavators. 

Delange  &  Cie.  Mce.,  Hoboken.  near  Antweip 
Rose,  Downs  &  Thompson.  Ltd..  Old  Foundry.  Hull 

Drilling  Machines. 
Asquilh,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Nilts-tcmeut-Pond  Co.,  23-25,  Victoria  Sticct  London.  S.W' 
Noble  &  Lund,  Ltd..  Felling-cn-Tyne 
Swift,  George,  Clarence  Ironwoiks,  HaUfax. 

Economisers. 

E.  Green  s  Son.  Ltd.,  Manchester. 

Ejectors  (Pneumatic). 

Hughes  .t  Lancaster,  Hi,  Victoria  Street,  London,  S.W. 
Electrical  Apparatus. 

Allgemeine  ElektricitalsGesellschafl,  Berlin,  Germany. 

British  W.stinghousc  Eleclric  and  Manulacluring  Co.,  Ltd..  Norfolk 

Street.  Strand,  London,  W.C. 
Broadbent,  T.  W.,  Victoiia  Eleclrical  Works.  Hudderslield, 
Crypto   Electrical    Co.,   3,  Tyer's   Gateway,    Bermondsey;   Stieel, 

London,  S.E. 
Ebonestos  Manufacturing  Co.,  22,  Rosoman  Street.  London,  E.C. 
Gent  &Co..  Ltd.,  Faraday  Works,  Leicester. 
Greenwood  &  Batley.  Ltd..  Albion  Works,  Leeds. 
India    Rubber,    Gutta    Percha,    and    Telegraph    Works  Co ,  Ltd., 

Silvertown,  London,  E. 
Johu'on  and  Phillips.  Ltd.,  Victoria  Woi  ks.  Old  CI  arlton,  Kent. 
Matthews  &  Yates.  Ltd.,  Swinlon,  Mancliester. 
Mix  and  Genest,  Berlin.  W..  Germany. 
Nalder  Bros.  &  Thompson,  14.  Queen  Street.  London.  EC. 
New  Gutta  Percha  Co.,  Ltd.,  Dashwocd  House,  .\"ew  Broad  Street, 

Newton  Brothers,  Full  Street,  Derby. 
Phoenix  Dynamo  Manufacturing  Co  ,  Bradford,  Vorks. 
Scott,  E.,  &  Mountain,  Ltd.,  Newcastle-on-Tyne. 
Turner,  Atherton  &  Co..  Ltd.,  Denton.  Manchester. 
B.  Weaver  &  Co.  (str  Ebonistos  Manufaclui  ing  Co.l,  32.  Rosoman 
Street.  Clerkenwell,  London,  E.C. 

Engineers'  Supplies. 

Ahlers.  Ad..  Whitley  Bay.  iicai  Newcastle-..n-Tyne. 

Engines  (Gas). 

CampI  ell  Gas  Engine  Co..  Ltd..  Halifax. 

Cundall,  S.  n  &  Co..  Ltd..  Airedale  Iron  Works.  Siiipley. 
Engines  (Electric  Lighting). 

McLaren.  J.  ai-.d  H..  Midland  Engine  Works.  Leeds. 

Engines  (Locomotive). 

Baldwin  Locomotive  Woiks,  Philadelphia,  Pa..  U.S.A 
Hunslet  Engine  Co..  Ltd.,  Leeds,  England. 
Hudswcll.  Clarke  &  Co.,  Ltd.,  Leeds,  England. 
McLaren.  J.  &  H.,  Midland  Engine  Works,  Leeds, 
Engines  (Oil). 

Hiowu  &  May,  Lf..  Devizes. 

Engines  (Stationary). 

Mirrlecb  Watson  Co.,  Ltd.,  Gl.isgow. 

Engines  (Traction). 

Jno.  Fowler  &  Co.  (l.icds).  Ltd..  Steam  Plough  Wo|(is.  Leeds. 

Engravers. 

Jno.  Swain  &  Son.  Ltd..  58,  Fairingdon  Street.  London.  E.C 

Exhaust  Steam  Oil  Separators. 

LancasUi  (c  Touge,  Ltd..  Pendlelon.  Manchester. 

Fans,  Blowers. 

Capcl  Fan  Co.,  13.  Moseley  Street,  Ncwcastle-on-Tync. 

Davidson    &    Co.,   Ltd,,    "Sirocco"    Engineering    Works.  Belfasl. 

Ireland. 
Gibbs,  John  &  Son.  80,  Juke  Street.  Liverpool. 
Matthews  &  Vales.  Ltd..  Swinlon,  Manchester. 

Fencirg  and  Gates  (Iton). 

B.iyliss,  Jones  &  Bayliss,  Ltd  .  Monmore  Gricn.  Wohcih:  inplon. 

Files. 

FUck'or.Tcmpkin  &  Co.,  Ltd.,  Newhall  Sled  Woiks,  thrniclr". 
Fire  Bricks. 

J.  H.Saukey  it  Son,  Ltd..  Essex  Wharf.  Canning  Town.  London.  E 

Firewood  Machinery. 

.if   lil.ivcr  &  Co..  Patentees  and  Saw  Mill  Engineers,  Leeds. 
Hii;  an  1  lleibcrt.  Lt.l..  Great  Central  Street,  Leiccste;. 
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Wire  Ropes 


J! 


BULLIVANTS' 


FLEXIBLE 


STEEL  WIRE  ROPES 

on  the  New  Sheer  Legs  (made  by  Day,  Summeps  &  Co.,  Ltd.)  at  Chatham  Dockyard, 

LIFTING    A    LOAD    OF    180   TONS. 


■ 

*tf-*ii^-    ^«i*-«^^^?taaBSP 
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::-  ■  -" 
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Bullivants*  Flexible  steel  Wire  Ropes  for  Cranes,  Lifts,  Hoists, 
Sheer  Legs,    and  all  purposes 
FLEXIBLE.    DURABLE     AND    ABSOLUTELY    RELIABLE. 

ONLY  ONE    UNIFORM  QUALITY    SUPPLIED. 
MINING    ROPES,    HAULING    ROPES     BRIDGE    ROPES. 

BULUVANT  &  CO.,  LTD., 

LONDON. 


keKd.  Office: 
MARK    LANE,  E.C 


Works : 
MII.LWALL,    H. 
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Buyers'    Directory — {Ccntiitued). 

Fountain  Pens. 

Mabic,  Todd  &  Bard,  (.5,  Cheapside,  London,  E.C. 

Forging  (Drop)  Plants. 
Brett's  Patent  Lifter  Co.,  Ltd..  Coventry. 

Forgings  (Drop). 
J.  H.  Williams  &  Co..  Brooklyn,  New  York.  U.S.A. 

Fumac«s.  .„    ,     „ 

DeiRhton's   Patent  Flue  &  Tube  Company,   Vulcan   Works.  Pepper 

Koad,  Leeds. 
Leeds  Forge  Co.,  Ltd..  Leeds. 

Gauge  Glasses. 

I.  B.  Treasure  &  Co..  Vaiixhall  Koad.  Liverpool. 
Torirey,  ].,  &  Sons,  Aston,  Birmingham. 

Gauges  (Pressure.  Vacuum,  and  Hydraulic). 

Lobbie.  Mtlnnts,  Ltd.,  45.  Bulhwell  btiecl.  (jlasgow. 

Gearing. 

Ahlers,  Ad.,  W'hitlev  Bay.  near  Newcastle-on-Tyne. 

Angus,  G.  &  Co.,  ltd.,  Xevvcastleon-Tyne. 

Asquith.  William.  Ltd.,  Well  Read  Woiks,  Halifax. 

Dixon,  W,  F.,  &  Co.,  60,  Percival  Street,  C.  on-M.,  Manchester. 

Reid  Gear  Co.,  Linvvood.  near  Glasgow. 

Wild,  W.  B.,  &  Co.,  Ar.yyle  Street,  Nechells,  BirminRham. 

Greases. 

Blumann  and  Stern,  Ltd.,  Plough  Bridge,  Deptlord,  London,  S  E, 

Hack  Saws. 

Baynes,  Chailts,  Knuzden  Brook,  Blackburn. 

Haoimers  (Steam). 

Davis  &  Primrose.  Leith  Iionworks.  Edinburgh. 
Niles-Bement  Pond  Co.,  23-25,  Victoria  Street,  London.  S.W. 

Hoisting  Machinery. 

SfrConveying  Machinery. 

Horizontal  Boring  Machines. 

Asquilh,  William,  Ltd.,  Well  Road  Works,  Halifax. 
Greenwood  &  Batlcy,  Albion  Works,  Leeds. 
Niles-Bement  Pond  Co.,  21-25,  Vctoria  Stieel  London,  S.W. 
Noble  &  Lund,  Ltd.,  F"ellingon-Tyne. 
Sv.ift,  George,  Clarence  Ironv.orks,  Halifax. 

Hydraulic  Leather. 

Ahleis,  Ad..  Whitley  Bay,  near  Ne\*caslle-on-Tyne. 

Hydraulic  Machine  Tools. 

Niles-Bement-Pond  Co.,  2V2S.  Victoria  Street.  London,  SW. 
Vauxhall  and  West  Hydraulic  Engineering  Co.  Ltd.,   23,  College 
Hill,  London,  L.C. 

Icemaking  ano  Refrigerating  Machinery. 

H.J.  West  &  Co.,  114118,  Southwark  Bridge  Road,  London,  SE. 

Indicators. 

Dobbie  Mclnnes.  Ltd.,  45,  Bothwell  Street,  Glasgow. 
Hannan  &  Buchanan.  75,  Robertson  Street,  Glasgow. 

Iron  and  Steel. 

Allen,  Edgar,  &  Co.  Ltd.,  Imperial  Steel  Works,  Sheffield, 

Askham  Bros.  &  Wilson,  Ltd.,  Sheffield. 

Buckley,  Saml.,  St.  Paul  s  Square,  Birmingham. 

Fairley  &  Sons,  James,  Old  Mint,  Shadwell  Street,  Birmingham. 

Farnley  Iron  Co.,  Ltd.,  Leeds.  England 

Flockton,  Tompkin  &  Co.,  Ltd.,  Nevvhall  Steel  Works.  ShefKeld. 

Fried.  Krupp.  Grusonwerk,  Magdeburg- Buckau,  Germany. 

J.  Frederick  Melting,  14.  Park  Row,  Leeds,  England. 

Parker  Foundry  Co,,  Derby. 

Purden,  John  &  Sons,  LambhiU  Forge,  by  Marvhill,  Glasgow. 

Walter  Scott,  Ltd.,  Leeds  Steel  Works,  Leeds.  England. 

Ironwork  (Constructional). 

K.  A.  Keep.  Juxon  .\  Co..  Barn  Stn 


el,  Bumingh; 


Ironwork  (Galvanised). 

F.A.  Keep,  Juxon  &  Co..  Barn  Sir ec;,  B.imingliam, 

Lathes. 

Asquith,  W^illiam,  Ltd..  Well  Road  Works.  Halifax. 
Bradbury  &  Co..  Ltd.,  Wellington  Works,  Oldham. 
Eclipse  Tool  Manufacturing  Co.,  Linwood,  near  Glasgow.: 
Lcckenby,  Benton,  &  Co.,  Perseverance  Ironworks.  Halifax. 
Mitchell,  D.,  &  Co.,  Ltd.,  Parsonage  Works.  Keigh  ey. 
Niles-Bement-Pond  Co.,  2^-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund,  Lt<l..  Kdling-on-Tyne. 

Northern  Engineering  Co.  11900).  Ltd,,  King  Cross,  near  Halifa 
Swift,  George.  Clarence  Ironworks,  Halifax. 

Lathe  Carriers 

Williams.  J.  H.,,&  Co.,  Brooklyn,  New  York,  U.S.A. 


Laundry  Machinery. 

H'll  and  Herbert,  Ltd.,  Gnat  Central  Street,  Leicester, 
Summerscales,  Vv.,    &    bous,    Ltd.,    Engineers,    1-liOenix  Foundry, 
Keighlcy,  England.' 

Lifts. 

Waygood  &  Co.,  Ltd.,  Falmouth  Read.  London.  SE. 

Lubricants. 

Blumann  &  Stern.  Ltd.,  Plough  Bridge,  Deptford,  London  S,E. 
Reliance  Lubricating  Oil  Co.,  The,  19  &  2c,  Water  Lane,  Great  Tow<  r 
Street.  London,  E.C. 

Machine  Tools. 

Asquith,  William,  Ltd.,  Well  Road  Works,  Halifax, 

George  Addy  &  Co.,  Waverley  Works,  Shetfteld. 

Batemans  Machine  Tool  Co.,  Hunslet,  Leeds. 

Btan;and,  Perkin,  &  Co.,  School  Close  Works,  Leeds, 

Bertrams,  Ltd.,  St.  Katherine's  Works,  Sciennes,  Edinburgh. 

Bradbury  &  Co.,  Ltd.,  VVellinglon  Works,  Oldham. 

Bieuer,  Schumacher    &    Co.,  Ltd.,    Kalk,  near    Cologne-on-Rhine 

(Germany), 
Consolidated  Pneumatic  Tool  Co.,  Ltd  ,  Palace  Chambers,  u.  Bridge 

Street,  Westminster,  S.W". 
CunliHe  &  Croom,  Ltd.,  Broughlon  Ironworks,  Manchester. 
Dean,  Smith  &  Grace,  Ltd.,  Kcighlev. 

Dempster,  Moore  &  Co..  Ltd.,  49,  Robertson  Street,  Glasgow. 
Fengl,  A.,  &  Co.,  Grafton  Street,  Altrincham. 
Greenwood  it  Batley,  Ltd.,  Leeds. 

tones  &  Lanison  Machine  Co.,  97.  Queen  Victoria  Street,  London,  E.C. 
John  Lang  &  Sons,  Johnstone,  near  Glasgow. 
Luke  &  Spencer,  Ltd.,  Broadheath,  Manchester. 
Jos.  C.  Nicholson  Tool  Co.,  City  Rd.  Tool  Wks.,  Newcastle-on-Tyne. 
Niles-Bement-Pond  Co.,  23-25,  Victoria  Street,  London,  S.W. 
Noble  &  Lund,  Ltd.,  Felling-on-Tyne. 

Northern  Engineering  Co.,  1900,  Ltd.,  King  Cross,  near  Halifax, 
j.  Parkinson  it  Son,  Canal  Ironworks.  Shipley,  Yoiksbire. 
C.  Redman  &  Sons,  Halifax. 
Resides,  12,  Aire  Street,  Brighouse,  Yoiks. 
Rice  &  Co.  (Leeds),  Ltd.,  Leeds,  England. 
G.  F.  Smith,  Ltd.,  South  Parade,  Halifax. 
Swift,  George,  Clarence  Ironworks,  Halifax. 
Taylor  and    Challen.  Ltd.,  Derwcnt   Foundry,  Constitution    Hit  , 

Birmingham, 
Vauxhall  and  West    Hydraulic  Engineering  Co.,   Ltd.,  23,  College 

Hill,  London,  E.C. 
H.  W.  Ward  &  Co.,  Lionel  Stieet,  Biimingham. 
T.  W.  Ward,  Albion  Works,  Sheffield. 
West  Hvdiauhc  Engineering  Co.  (see  Vauxhall  and  West  Hydraulic 

Eng'ineering  Co."  Ltd.),  23,  College  Hill,  London,  E.C. 
Winn.  Charles  &  Co..  St.  Thomas  W'^orks.  Birmingham. 
Yorkshire  Machine  Tool  and  Engineering  Works.  I.iversed.ge,  Y'orks. 

Machinery  Merchants. 

Greenwood,  Thomas,  Wjtersice,  Halifax. 

Marks. 
Pryor,  Edward,  &  Son,  68,  West  Street,  SliefKeld. 

Metals. 

Delta  Metal  Co.,  Ltd.,  East  Greenwich,  London,  SE. 

Magnoha  Anti-Fiiction  Metal  Co.,  Ltd.,  of  Great  Britain,  at.,  Queen 

Victoiia  Street.  London.  E.C. 
Phosphor  Bronze  Co.,  Ltd.,  Southwark.  London.  S  E, 

Metals  (Perforated). 

Brown,  Andrew,  &  Co.,  110,  Cannon  Strcer.  London,  E.C. 
Meguin,  Fr..  &  Co.,  L'd..  Engineering  Wr  rks.  Dillingen-on-Saar. 
Staniar,  John,  &  Co.,  Manchester  Wire  VVoiks,  .Manchester. 

Mining  Drill  Steel. 

FlMCklin  T..n.i  ki.i,  81  Co.,  Ltd.,  Newhall  Sice!  V.oiks,  Sheffield, 

Office  Appliances. 

Davs  J.  hii.  &  Sen,  I  td.,  w.  All  Saints'  W.  rks,  Dei  by. 
HaWeu  &  Co.,  J.,  8,  Allien  bquaie,  Manchcstei. 
Hall  &  Co.,  B.  J.,  39,  Victoria  Stieet,  London,  S.W. 
Inglesant,  T.,  &  Sons,  Ltd.,  Atlas  House,  Leicester. 
Lyle  Co..  Ltd.,  Harrison  Street,  Gray's  Inn  Road,  London,  W.C. 
Rock-*elI-Wabash  Co.  Ltd..  69.  Milton  Street,  London,  EC. 
Shannon,  Ltd..  Ropemaker  Street,  London,  E.C, 
Trading  and  Manufacturing  Co..  Ltd.,  Temple  Bar    House,  Kleel 
Street,  London,  E.C, 

Oils,  &c. 

Bluii.ann  and  Stem,  Ltd.,  Pl.nigh  Bridge.  Dcrtlrrd.  London,  S.E. 

Oil  Filters  and  Cabinets. 

Valor  Co..  Ltd.,  Rocky  Lane,  Astcn  Cress  Biiiiiingl  am. 
Packing. 

Beldam  I'acking  &  Rubber  Co..  93-<;4.  Giacechuich   Street,  London 

Lancaster  &  Tongc,  Ltd..  Pendleton,  Manchester. 
Kcdfein  t  Co..  S.,  Swan  Lane,  Nev.-  BrownStreet,  Manchester. 
Quakei  City  Rubber  Co.,  Coronation  House,  Lloyd's  Avenue,  E.C. 
United  States  Metallic  Packing  Co.,  Ltd.,  Bradford, 

Paper. 

Lcpard  &  Smiths,  Ltd.,  29.  King  Street,  Covent  Gatdt  n,  London,  W. 
Patent  .^gent. 

LoiMin,  J  G.,  M.I.E.E.,  M.l.Mcch.E,,  Norfolk  Hiuse,  Norfolk  Street 
Strand,  London,  W.C. 
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Wells"  specialities 
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PORTABLE   LIGHT    FROM    OH. 

UP  TO  4,000  CANDLE   POWER. 

Adoptsd   by   26   Governments  and  all  Leading 

Firms.    Over    1,500     supplied    to    British   and 

Foreign  Railways. 


WELLS'    •  LIGHTNING  PAINTER." 


(  Ui 


\Vl 


Fai 


PA.IMT'ING     ^Y     IVIA.CSXIME:. 

Great  Saving   in   Time,    Paint,   and   Labour. 

PAINTING  SPEED-3  square  yards  a  minute. 

The  paint  i-^  sprayed  evenly  and  continuously  through  a 
cl  noz/lc  supplied  with  compressed  air.  either 


He.vihk- 


Hor 


int&l  FIsme  Unaffected  by  Weather 


special  Co 


No.  1. 


OVER    18,000  SOLD  prick 

COMPLETE. 
■500  Candies,  small  lianvi  par.etn, 

lor  petroleum       £7      7      0 

■1.500  Candles,  hand  pattern,  with 
No.  2  size  burner  for  Tar  Oil  ...    £10      0      0 
\o.  2. — l.wo  Candles,  useful  and  portable 

■pattern        £15    10     0 

.\"o.  3.    2.500  Candles.   Manchester  Ship 

Canal  pattern        £16    10     0 

No,  4. — 3-500  Candles     A  most  powerful 

lamp £17    15      0 

These  Lamps  are  arranged  to  burn  Kerosene  [or  Petroleum  when  sent  to 
^reign  Countries  ;  but  in  Great  Britain  our  Special  Wells  Oil  is  supplied, 
h:eh  is  half  the  price,  and  gives  30  per  cent,  more  light.  Special  pricesfor  our 
1  may  be  had  on  application  to  our  Agents  or  direct  to  us. 


0     0 


,  No.  1  Painter  (.is  above  Illustration)      ...  £25 

I  No.  2       £30     0  I 

No.  3       ,,  £35     0  I 

!  Single  Air  Compressor      £17   10  1 

Double  Air  Compressor     £27     0  1 

HAND    AIR    COMPRESSORS, 

Paint  Holder  and  Sprayer  Combined. 


No.   50   "STANDARD 

For  Electrical  Engi- 
neers, Contractors, 
Builders,  Docks, 
Railways,  &c. 


This  Lamp  will  not  blow  out  in  a 
h;ih  wind,  produces  a  clear  white 
l:aht  of  about  200  candle  power. 
iro-Ti  ordinary  paraffin  or  petroleum, 
The  tank  holds  ij  gallons  of  oil 
burning  six  hours. 

Price  £3  each. 

Extra  Burners  3/-  each. 


LAMP. 


^m"  Wells'  Standard' 
"=        oil  gas  lamp  no  50 


lELLS'  OIL  GAS 
GENERATING  LAMP  No.  40. 

Weight,  lo  lb.     Capacity.  7  pints. 
Burning  about  7  hours. 


Made  in    Sheet    Steel,   witli  top    and 

bottom   of  our  ■' Unbreakable"  Metal, 

for  Lightness  and  Stienglh.  with  large 

Capacity. 


Price,  with  Single  Burner..,  16/-' 

Double      19/- 

Tripod  Stands  3/- 

Extra  Burners  2/- 


A.  C.WELLS   &  Co., 

lOOa.  Midland   Road,  St.  Pancras, 


LONDON.    N.W 


Invaluable  for  ELECTRICAL  WORK,  STENCILLING. 

ORNAMENTING,  DECORATING,  &c., 
or  any  cU^s  "i  painting  where  the  work  is  not  very  heavy 
.)r  continuous. 

Price,  Complete       £16 

Hand  Sprayer  and  Hose  supplied  separately,  £9. 

VERTICAL    STEAM 


Supplied  to  12  Governments 
pal  Railways,  and  lead 
ng  Firms  in  Great  Britain 


«t 


ENGINE  AND  AIR 
COMPRESSOR. 

I'li.r  £100. 


^^^^^^^,^^^^,^^^,^^^i'^  ^.^JJ 
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Buyers'    Directory — ( Continued). 

Photo  Copying  Frames. 
I.  Halden  &  Co..  8.  Albert  Square,  Manchester. 
B.  J.  Hall  &  Co..  3Q.  Victoria  Street,  London.  S.W. 

Photographic  Apparatus. 

Marion  &  Co.,  Ltd.,  22  and  23,  Soho  Square  London,  \V. 

Pinch  Bars. 

Samson  &  Co..  Garforth,  near  Leeds. 

Pipe  Wrenches  (Chain). 

WMliams,  J.  H.,  &  Co.,  Brooklyn,  New  York.  U.S.A. 

Pistons. 

Lancaster  &  Tonge,  Ltd.,  Pendleton,  Manchester. 

Planished  Sheets. 

Ze;tz  &  Co..  21,  Lime  Street,  London.  E.G. 

Pneumatic  Tools. 

Consolidated     Pneumatic     Tool     Co.,    Ltd.,     P,alace      Chambers, 
r„  Bridge  Street,  Westminster,  S.W. 

Porcelain. 

Gustav  Kichter.  Charlottenburg.  near  Berlin,  Germany. 

Pretses  (Hydraulic). 

Greenwood  &  Batley,  Albion  \Vorks.  Leeds 
Nilcs-Bement-Pond  Co..  23-25.  Victoria  Mreet.  London.  S.W. 

Publishers. 

Charles  Griffin  &  Co.,  Ltd.,  Exeter  Street,  Strand,  London,  W.C. 
Spon  E.  and  F.N.,  1 2.S,  Strand,  W.C.        „       ,     ,      , 
New  Zealand  Mines  Record,  Wellington,  New  Zealand. 

Palley  Blocks. 

Kr.in.os  Ltd.,  Locksbrtok  Engineering  Works,  Bath. 

Pumps  and  Pumping  Machinery. 

Drum  Engineering  Co..  33.  Brook  Street,  Bradford. 
Fnke    Carl.  Schkeuditz-Leipzig,  Germany. 

Irase'rS  Chalmers,  Ltd.,  3,  London  Wall  Buildings,  London,  B.C. 
I  p.  Hall  &  Sons,  Ltd.,  Peterborough, 
Hathorn  Davev&  Co.,  Ltd.,  Leeds,  England. 

PosiUve  Rotary  Pumps,  Ltd.,  23.  Northumberland  Avenue,  London, 
W.C. 

Radial  Drilling  Machines. 

Asauith  William,  Ltd.,  Well  Road  Works.  Halifax. 

Greenwood  &  Batlev,  Albion  Works   Leeds^ 

Mitchell,  D.,  &  Co.  Ltd.,  Parsonage  Works,  Keighley. 

Niies-He'ment-Pond  Co..  23-25.  Victoria  Street,  London.  S.W. 

Noble  &  Lund,  Ltd.,  Felhng-on-Tyne. 

Northern  Engineering  Co.  (1900),  Ltd.,  king  Cross,  near  Halifax. 

Swifl,  George,  Clarence  Ironworks,  Halifax. 

Rails. 

Wm.  Firth,  Ltd..  Leeds. 

Railway  and  Tramway  Fastenings. 

Bayliss,  Jones  ft  Bayhss,  Ltd.,  Monmore  G 
Riveted  Work. 

p   A  Keep,  luxon  &  Co..  Forward  Works.  Barn  Street.  Birmmgha 

Roller  Bearings. 

Hyatt  Roller  Bearing  Co..  47,  Victoria  Street,  London,  S.W. 

Roofs. 

D  Anderson  &  Son,  Ltd.,  Lagan  Felt  Works,  Belfast. 
Clayton  Son  &  Co.,  Ltd.,  Hunslet,  Leeds. 
Head,  Wrightson  &  Co..  Ltd..  Thornabv-on-Tees. 
McTear  &  Co..  Ltd..  Newtownards  Road,  Belfast. 
Mellowes  &  Co..  Ltd.,  SheflieUl. 

Ropeways  (Aerial). 

Hu'li-jantS  Co..  Ltd.,  72,  ^^arl[  Lane,  London,  K.C. 
I'ohlig,  ]„  Ltd.,  Cologne,  Germany. 

Scientific  Instruments. 

Cambridge  Scientific  Instrument  Co.,  Ltd.   Cam'iriHe, . 

Shearing  and  Punching  Machines. 

Bcdier,  R..  cV  Co.,  51.  City  Ro.id,  London,  E.C. 

Slotting  Machines. 

Noble  &  Lund,  Ltd.,  Felling-on-Tyne. 
Swift,  George,  Clarence  Ironworks,  Halifax. 

Spanners. 

Will..inis.  ]  H.  .■<:  Co..  Brooklyn.  New  York,  U.S.A. 

Stampings. 

Thomas  Smith  &  Sons  of  Saltley.  Ltd..  Rirminghatr, 
\\ill.;jr.3,  J.  H.,  &  Co.,  Brooklyn,  New  York,  U,S.A. 


Stamps  (Rubl>er). 


Holborn  Buildings  Bioad  Street  Corner 


en.  Wolverhampton. 


Stamps  (Metal). 

Edward  Pryor  &  Son,  68.  West  Street,  Sheffield. 

Steam  Traps. 

Lancaster  S  Tiinge.  Ltd..  Pendleton.  Manchester. 

Steam  Wagons. 

Thornycroft  &  Co..  Ltd  .  I.  L.  Chiswick,  London.  W. 

Yorkshire  Patent  Steam  Wagon  Co..  Pepper  Koad,  Hunslet.  Leeds. 

Steel  Structures. 

Ashmore  Benson.  Pease  &  Co..  Ltd.,  Stocktoii-on  Tees. 
Clayton.  Son  &  Co.,  Ltd.,  Hunslet,  Leeds. 

Steel  Tools. 
Buckley,  Saml.  St.  Pauls  Square.  Birmingham. 
Pratt  &  Whitney  Co.,  23-25,  Victoria  Street,  London,  S.W. 

Steel  (Tool  Steel). 

Buckley,  Saml..  St.  Pauls  Square.'Birmingham. 

Flockton,  Tompkin  S:  Co.,  Ltd,  Xewhall  Steel  WorV:s.  Sheffield. 

Stokers. 

Ed.  Bennis&  Co.,  Ltd.,  Bolton,  Lanes. 

Stone  Breakers. 

S.  Pegs  &  Son,  Alexander  Stieet,  Leicester. 

Superheaters. 

A.  Bolton  &  Co.,  40.  Ueansgale.  Manchester. 

Testing  Machines. 

Denison,  Saml.,  &  Son,  Ltd.,  Hunslet  Moor,  neai  Leeds. 

Time  Recorders. 

Howard    Bros..  40,    Paradise   Street,    Liverpool,    and    looh,    Queei 
Victoria  Street,  London,  E.C. 

Tubes. 


Turbines. 

nwood  &  Batley.  Albion  Works.  Leeds. 


S.  Ho 


;  Co..  64,  Mark  Lane.  London,  EC. 


Typewriters. 

Empire  Typewriter  Co.. 77,  yueen  Victoria  Street.  London.  E.C. 
Yost  Typewriter  Co..  50.  Holborn  Viaduct.  London.  EC. 

Valves. 

Holmes  &  Co..  W.  C.  Huddersfield. 

Hopkinson.  I.  &  Co.,  Ltd.,  Britannia  Works,  Huddersfield. 

Hunt    &    Milton,    Crown    Brass    Works,    Oozells    Street   North. 

Birmingham. 
Scotch  and  Irish  Oxygen  Co.,  Ltd..  Rosehill  Works. Glasgow 
Shaw,  Joseph.  Albert  Works,  Huddersfield. 
VVian, Charles.  &  Co.,  St.  Thomas  Works,  Birmingham. 

Ventilating  Appliances. 

Matthews  &  Yates,  Ltd.,  Swinlon.  Manchester. 

Water  Softeners  and  Purifiers. 

Lassen  &  H}ort.  ,S2,  Oueen  Victoria  Street.  London.  E.C. 

Wagons — Steam. 

Thornvcroft  &  Co..  J.  !..  Ltd..  Chiswick.  London.   W. 

Y'orkshire  Patent  Steam  Wagon  Co.,  Pepper  Road,  Hunslet,  Leeds. 

Weighing  Apparatus. 

W.  &  T.  Avery.  Ltd..  Soho  Foundry.  Birmingham.  England, 
Denison,  Saml.,  &  Son,  Ltd.,  Hunslet  Moor,  near  Leeds. 

Wells  Light. 

AC.  Wells  &  Co.,  looA,  Midland  Road,  St.  Pancras,  London.  N.W. 

Wire  Ropes. 

Biillivant  &  Co..  Ltd..  7-.  .M.irk  Lane,  London,  E.C 

Wire.  Working  Machinery. 

Ed.  Brand  3.^,  Shakespeare  Street   Manche:lci. 

"  Woodife." 

"Woodite"  Company    Milcham.  Surrey. 
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TO  STEAM  USERS 


Miscellaneous         f  n| 


^^=fe^-  -+1^.-, 


e  £ 


OVER    400    WORKING, 

Averaging  a  saving  of  15  per  cent,  of  coal  and  30  per  cent, 
of  water.      Repeat   Orders  coining  in. 

RELIEVE     YOUR     BOILERS. 

Increase  the  efficiency  of  your  Engines  and  improve 
Production  by  placing  BOLTONS  SUPERHEATER  in 
the   BacH  or   Downtahe    Flue. 

To   Dry  and   Superheat   the  Steam. 


A.    BOLTON     Sc    CO., 

Eiuimcers  an^   Contractor^, 
49,    Deansgate,    MANCHESTER. 


THE  TYPEWRITER  FOR  BEAUTIFUL  WOIJK. 

YOST 

.MaJe  ot  Rest  Materials  only. 

Sent  on  Trial  FREE  for  One  Week. 

Catalogue  anj  Particulars  on  Application. 


THE  YOST  TYPEWRITER  CO.,   Ltd., 

50.   Holborn  Viaduct.   LONDON.    EC. 


DEMPSTER,     MOORE    &    CO.,     LIMITED, 

ENGINEERS,    GLASGOW. 
Modern  Machine  Tools  of  all  Kinds. 


TEWIPERLEY 

TRANSPORTERS 

For  Rapid   and    Economical   Handling 
of  General   Cargo,  Coal,  Ore.  G'c. 


TEMPERLEY     TRANSPORTER     CO., 

72.  Bishopsgate  Street  Within, 

LOMOOM.    E.G.      I 
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Wall    Radial    Drilling    and 
*^  Tapping  Machines. 


hi  Three    sizes,  lioin  4  ft.  <>   in.  lo 
7  ft.  6  in.  radius. 

Also    made   with    speed   and    feed 

boxes    giving   sixteen    speeds     and 

nine  feeds. 


ESTABLISHED     1884. 


Contractor  to 
H.m.  Governintnt. 

Complete  Catalogue 
on  request. 


GEORGE  SWIFT, 

HALIFAX,   England. 


Clarence 
ron  Works, 


TL'/e/^hoiw  Xo.  :  4. 


7VA•.:r.^.7^  ■  ■'S.,ifl/v.H,i!,f.,x. 


High-Class  Lathes 
&  Radial  Drills. 


WHte  for  our  Lists. 


Telegrams: 

Tools,  Kelghle, 


D.   MITCHELL    &    CO..  Ltd..    Parsonage  Works. 

KEICHLEY. 


On   War  Office  ana  lodia  Of/Ice  Lists 


0.  REDMAN  &  SONS 

ParKinson  Lane,  HALIFAX. 

Established 
1871. 


LATHES, 
PLANERS, 

ETC., 

Our  SPECIALITY. 


Gve.  DETOMBAY,  Mce.  DELANGE  &  Cie. 

Engineering  Works,  HOBOKEN.  near  ANTWERP. 

Spkcialities  :  AFFLIANCES  KOK  PUBLIC  WORKS.— 
Dredgers.  —  Elevators.  —  Excavators.  —  Tugs.  —  Centrifugal 
Pumps.— Sand  Pumps. — Ballast  Barges.— Lighters.-- Yachts.— 
Hnnd,  Steam  and  Hydraulic  Cranes. — Drawbridges. — Pontoons. 
— Derricks.— Hand  and  Steam  Winches. — Steam  Engines.— 
Traction  Engines. — Plant  for  Blast  Furnaces. — Steel  Works, 
Rolling  Mills.— Gasholders. — Ste.-im  Hammers. — Shearing  and 
Plate-edge  Planing  Machinery,  &c. 
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"flpiiil^lll^lLTtf      Machine  Tools 
^................►.........►.►....►..........^ 

J  WE    MAKE  J 

I  High-speed  Lathes  | 

J         From  64  in .  to  20  in .  Centres.                               ^5  l\l  [^  Y  • 

{  "  I 

I  SPECIAL  DESIGNS!     UNIQUE  FEATURESll 

*  .     ,  ^   ThLt^  [        --      ^^  ' 

£  T\  ■WMIllii         I  III  I      ''^'  'wmSiBkitkl^t^mymwS  ^ 

*  ! 

4>  Tiie  illustration  shows  a  !:>J  in.  centre  Lathe,  specially  designed   lor   Heavy  J 

^  WorK  at    High   Speeds,   suitable    to  its    capacity.       It  has  Large  ? 

%  Range    of    Speeds,  suitable  for  all  classes  of  work.  ^ 

J    POSITIVE    FEEDS,    SAEET/    INTERLOCKING    MOTIONS    TO    J 
<  SADDLE,  AND   AUTO   STOP.    TROUOH    PUMP,  &c  ,   &c.         9 

5  WRITE    FOR    1904    CATALOGUE.  if 

\  \  pici  ciioii  il  Speei,  Wei,  oii  ill,  t%  te  fil  iiiii. ! 

tDEAN,  SMITH  6  GRACE,  Ltd..! 

*  KEIGMLEY.  Established   1865.  f 

£  r.         1  9 

4     London   Agents:     BUCK  &  HICKMAN.  Ltd..  Whitechapcl  Road.  9 

4  9 
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WllMTlff     Machine  Tools,  &c. 


CUNLIFFE  <S  CROOM,Ltd. 

machine:   tool   MAKmS. 
Broughton    Lane.     MANCHESTER. 


Illustration   shows    18=in.    Disc.   Grinder.      May   be  seen 
at   worK  at  our  Showroom. 
VICTORIA    STREET.  MANCHESTER. 

<"'  JOS.  C.  NICHOLSON  TOOL  CO., 


ENGINEERS  and 
MACHINE    TOOL 
MAKERS, 

City  Road, 

NEWCASTLE- 

ON-TYNE. 


Disc 
^Grinders, 


Made  in  Three  Sizes:  14  in.,  18  in.,  and  28  in. 

Accessories  supplied  with  each  machine  are — 
Screw  Press  ;  Two  extra  machine  ground  Steel 
Discs  ;  Dust  Shields  to  each  Disc  ;  One  dozen 
Emery  Paper  Discs ;  Water  Trough ;  Glue 
Kettle  ;  Handles  for  lifting  discs  ;  Top  Driving 
Apparatus. 

/•';///  paiiuiihvs  and  printed  mailer  upon  application. 


COMBINED 

STEAM 
HAMMER 
6  OLIVER. 

l-or  niaUinn  Bolts  and 
Nuts  from  I  in.  to 
:<   in.      diameter,    Ships' 

nthions,  and  nenL-ral 

iths  worK. 


^  Flirtllc'l- 

igfJ'  I'illticul.ll:- 


J.B.Treasure&C- 

Excelsior  Fire- Polished 

GAUGE    GLASSES, 

LUBRICATORS. 
INDIA  RUBBER    WASHERS, 

Vauxhall  Road,  Liverpool. 


BATEMAN  THREE-SPEED  PLANERS 


Applic;ilinii. 


Address  "  A.J.," 
BATEMAN S     MACHINE 
TOOL  CO.,   Ltd.. 

Hunslet.   LEEDS 


3(1  in.  X  3(  in.  X  12  ft., with  Ihree-specd  gear  box. 
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Hartness 
Automatic 

IV  •  'flu-  niusl   call's- 

ll| P     jaclnry   means  yet 
^     deviled  for  the  pro- 
duct ion  of  screiv 

threads. 


ms  Die  is  not  only  used  on  all  Hartness  Flat  Turret 
Lathes,  but  is  now  working  on  nearly  all  other  makes 
of  Turret  Lathes.  The  new  No.  4  is  admirably  suited  to 
Automatic  Machines. 

Cam    takes    bearing    direct    on    back    of    Chasers,    insuring 
almost  perfect  lead. 

Chasers  can  be  instantly  changed. 

The  adjustment  is  the  easiest  of  any  Die  on  the  market. 

All  resfular   Chasers  for    Screwing  Dies),  together   with  many 
special  and  Acme  sizes,  kept  constantly  in  t.tock. 


Write  to-dav,  giving  particulars  of  Aour  requirements  to 

JONES  U  LAMSON  MACHINE  CO, 

'•Jubilee  Build  mu-,"   '17,   Oi-.m   X'ntnna  Street, 

LONDON. 

Telegrams:  "  Turretorum,  London."  Tck-plioiR-  No.  S24  li.itik,  London. 

Cl.ASC.ow  :    i2i).  Troir^ate. 
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Machine   Tools 


Twist  Drills  ^ 

Milling  Cutters 

Manufactured  from  Cammell  Laird  and  Co/s 

0172  Highspeed  Steel 


CAN  BE  OBTAINED  FROM 


LONDON. 

BUCK  &   HICKMAN.   Ltd  ,  2,  Whitechapel   Road, 

EC. 
C.   W.    BURTON     GRIFFITHS    &    Co..    Luclgate 

Square.  Luclgate  Hill,  E.C. 
C.  CHURCHILL  &  Co.,   Ltd  .  9.  Leonard   Street. 

Finsbury  Pavement.  EC. 
SCHUCHARDT      &      SCHUTTE.     34,      Victoria 

Street.  S.W. 

GLASGOW. 

BUCK  &   HICKMAN,   Ltd.,  45,   Hope  Street. 

C.  W.  BURTON    GRIFFITHS  &  Co..  57,   Finnie- 

ston  Street. 
C.  CHURCHILL  &  Co.,  Ltd.,  9.  Wellington  Street. 

BIRMINGHAM. 

BUCK    &    HICKMAN.     Ltd..     191.    Corporation 

Street, 
C.  CHURCHILL  &  Co..  Ltd.,  Albert  Street. 
R.   LLOYD  &  Co..  Steelhouse  Lane. 

MANCHESTER. 

BUCK    &    HICKMAN,  Ltd,  Guardian  Buildings. 

Cross  Street. 
Z.     CHURCHILL     &     Co.,     Ltd.,     2,     Charlotte 

Street.  Mosley  Street 

SHEFFIELD. 

CAMMELL.    LAIRD  &  Co..  Ltd..  Cyclops  Works 


LEEDS. 

G.   DEPLEDGE  &  Co.  King  Street  and   Quebec 
Street. 

NEWCASTLE  ON  TYNE. 

C.  CHURCHILL    &    Co..  Ltd..    Albion   I3uildings. 

St.  James  Street. 

EDINBURGH. 

D.  F.  WIShART  &   Co.   18.  Picardy  Place. 
BERLIN. 

SCHUCHARDT        &        SCHUTTE,       Spandauer 
Strasse,  59  61. 

PARIS. 

ALFRED    HERBERT.    Ltd..  47,    Boulevarde    de 
Magenta. 

STOCKHOLM. 

SCHUCHARDT  &  SCHUTTE.  Vasagaf.m.  24. 

VIENNA. 

SCHUCHARDT'  &  SCHUTTE.   Breitejjasse.  17. 

NEW   YORK. 

HERBERT   TAYLOR.    82,  Centre    Street 


AND     THE     MAKERS, 


The  Coventry  Ordnance  Works,  Ltd.,  COVENTRY. 
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^^  LAUNDRY 


MACHINERY 

and  Steam  COOKING  APPARATUS. 

Please  write  for  our   New   Catalogue,    N. 

SummerSCaleS,  Ltd.,  England. 


Telegrams:  'MiLLiNu.  SMKFFiELU. "      for  thc  Catcst  and  most  Up-to-Oat« 

National  Telephone  No.  :  985. 


HEAVY =  ' 
MACHINE 
TOOLS   =  = 


PLATE    BENDING    MACHINE. 


Also  Special  Lifting  Jacii  for  Electric 
WRITE  .  .  Tramcars. 

GEORGE  ADDY  «5  Co., 

WAVERLEY  WORKS.  SHEFFIELD- 


We  are  the  Pioneers 

of  METALBUSHED. SCREW  BOUND, 
STEEL  SHROUDED  BUFFALO- 
RAW-HIDE  SILENT  GEARS. 


We  haVL-  seveal  inv.:mces  wh-re  our 
pinions  liave  been  running  at  800  and 
900  revolotioas,  devel-ping  100  anH 
upwards  b  h.p.  for  more  than  six  years. 
and  are  still  running  well  and  in  uo.id 
conditi..ii  I. .r  several  more  yesrs. 

Made  from  the  best  selected 
BUFFALO-RAW-HIDES    ONLY    by 


W.   L.   DIXON  &  CO.,  60,  Percival  Street. 

C.=on=M..  MANCHESTER. 

Electric  Hauling   G-X3.Z^X^S 


Main  and 

Tail 
Main  Rope, 
Endless 

Rope, 
and 
Portable, 

Hoistinp, 
and    Hauling 


Gears. 


M.B.WILD&  COs/T^ohA;;! 


EET, 


BIRMINGHAM. 


Cable  Bending  and   Splicing  Vise. 

.s;-:.v;<  t,'i;  !':--.c:;irnr\. 

J.    PARKINSON    &    SON 

SHIPLEY,    England. 

Cables:  •■TE.MPl.KS.SHIPLKY  Code  :  A  B  C  5II1  Eillon 
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iIBa(§[l^?^a7l|^^]|      Friction  Clutches 


HEYWOOD  6  BRIDGE'S 

Patent   Friction  Clutches 

lOVER  30.000  HORSE  POWER  SUPPLIED  IN  ONE  YEAR.) 

A     CLUTCH    FCR    ANY    DRIVE. 


Any  Speed.     Any  Power.  Prevents  Accidents.  No  End-thrust. 

Stops  and  starts  gradually,  without  any  shock  or    jar  when  running  at  full  speed. 

Thousands  Working.  Hundreds  of  repeat  orders. 

One  firm  alone  has  had  over  200  Clutches,  and  they  are  still  placing  orders  with  us. 

As    supplied    to   the   leading    Collieries.  Goldflelds.  etc. 

CojyiPLETE  Haulijig  &  Cearijig  Plants. 

Send    for    200    page    Catalogue    FREE. 

PATENTEES     AND     SOLE     MAKERS- 

DAVID    BRIDGE    &  Co., 

Castleton  Iron  Works,  ROCHDALE,   LanCS. 
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Ifilfi^t^^^^^^^^)]        Time  Recorders 


IT    IS 


TEN   TO   ONE  !!! 


If  you]  write  for  a   Descriptive  Boohlet   and  Price  List  of 

The"Dey  "Time  Register 

^Howard  Bros., 

The   Proprietors, 

lOOb,  Queen  Victoria  Street,  London,  E.G., 

Or.  Head  otYice,    ^Q^  Paradisc    Strcct,  Liverpool, 

AND   LOOK  INTO    THE     QUESTION  of  Time   and    Cost    Keeping, 

you    will    find     you    are     LOSING    MONEY    where    you    could    SAVE 
it  by   using   the    "  DEY "   TIME   REGISTER. 
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Index  to  Advertisers. 


Advertisements  not  appearing  this  week  will  be  found  by  reference  to  the    preceding    or 
the  exception  of  those  appearing  monthly. 


following    issues,  with 


Addy.  George   &  Co 

Ahlers.  Ad.  .,■■        •• 

Allen   EdCar.  &  Co..  Ltd 
AllgemeineElektricllals-Gesellschaft 
Anderson  &  Son    Ltd  .  D.        ...         ..; 

wus  G..  &  Co..  Ltd.  ...        Inside  fr. 

Ashmore/Benson.  Pease  SCO.        ... 

AsKham  Bros.  &>V-lson.  Ltd. 

A«quith.  William.  Ltd 

AUantic  Press  

Avery.  Ltd..  W.  &  T 

Babcock  and  Wilcox,  Ltd.      

Baldwin  Locomotive  Works  .  ... 

Barclay,  Andrew,  Soos.&.Co..  Ltd.  ... 
iatemin's  Machine  Tool  Co 
Ba,lss.  Jones  .*Bayliss,Ud^^^.^^ 

Baynes,  Charles...  

Beanland.  Perk.n  &  Co.  ... 

Becker.  R.  &  Co.  ^         Outside 

Beldam  Packing  and  Rubber  Co 

Benn,  Sykes        ...         

Bennis&Co.,  Ltd..  Ed. 

Bertrams,  Ltd 

Binney  &  Son      

Bleicnert  f^  Co.,  A.        

Blumann  &  Stern,  Ltd 

Bollon  &  Co..  A....         ..  'i^.j^ 

Booth  &  Bros.,  Ltd.,  Joseph    Inside 

Brand.  Ed.  ...  ■•■  •■• 
Brett's  Patent  Litter  Co..  Ltd. 
Breuer,  Scliumacher  &  Co. 
Bridge  &  Co..  David  ..  ... 
British  Advertiser  Service  bureau 
British  Weslinghouse  fclecti 
Manufacturing  Co.  Ltd.  .. 
Broadbent,  T.  W.  ...  ■■■ 
Brown.  Andrew.  &  Co.  Inside 
Brown  &  M  ay.  Ltd 


Front  C 
Front ( 


c  and 


Cal'ender's  Cable  Construction  Co., 
Ltd        

Cambridge  Scientilic  Instrument  Co., 
Ltd 

Campbell  Gas  Engine  Co 

Capell  Fan  Co 

Clarke's  Crank  Jt  Forge  Co..  Ltd.      ... 

Clayton,  Son.  &  Co..  Ltd 

Concentric  i.  ondensers.  Ltd 

C  nsolidaled  Pneumatic  Tool  Co. ,  Ltd. 

Cort.  Arthur.  ,*  Co 

Coventry  Oidn.ince  Works,  Ltd. 

Crypto  Electrical  Co 

Cunda'l,  Son  &  Co.,  Ltd. 

Cunliffe  &  Croom.  Ltd.  

Davidson  &  Co..  Ltd 

Uavis.  John.  &  Sjn  (Derby).  Ltd.      ... 

Davis  &  Primrose  

Dean,  bmilh  &  Grace,  Ltd 

Deighton's  Patent  Flue  &  Tube  Co..  Lid. 

Delange  S  Cie.  Mc 

Delt.T  Metal  Co.  Ltd 

Dcmps'er,  Moore  &  Co    Ltd 

Denison.  S.,  &  Son 

Dixon,  W.  L.,  &  Co 

Drhbie-Mclniies,  Ltd 

Drum  Engineering  Co. ...        

Eboneslos  Manuf.acturing  Co. 

Empire  Typewriter  Co 

Enke.  Cari 


Fairbanks  Co. 
Fairlev  &  Sons.  James 
Farnley  Iron  Co..  Ltd. 
Fengl,  A..  &  Co.  ... 
Firth.  Ltd.,  William 


Outside  Back  Co 


Fleming,  Birkby  &  Goodall.  Ltd. 
Flocktou,  Tomokin  &  Co.,  Ltd. 
howler,  John,  it  Co.  (Leeds).  Ltd 

Gents  Co..  Ltd 

Gibbs,  I..  &  Son 

Gilmour,  W.  &  O 

Glover  &  Co..  M 

Green  &  Son,  Ltd.,  E 

Greenwo  0  &  Batley.  Ltd. 
Greenwood,  Thom.is    ... 
Uriflin  JS  Co.,  Ltd  ,  Charles    .. 

Hagan's  Locomotive  Works 

Halden  &  Co..  I.  

Hall,&  Co.,  B.  J.  

Hair&  Sons,  Ltd.,  J.  P. 
Hannan  &  Buchanan   .. 
Hartley  &  Sugden     ... 
Hasenclever  Sohne,  C.  W. 
Hathorn,  Davey  &  Co.,  Ltd.  . 

Heenan  &  Froude         

Hepton,  W.,  and  Son... 
Hill  and  Herbert,  Ltd.    . 

Hjorth.  B.  A   &  >-0 

Holmes  &  Co..  W.  C 

Hopkinson,  J.,  &  Co.,  Ltd,  ... 
Horsfall  Destructor  Co. 

Howard  Bros 

Howes  Co.,  S 

Hudswell.  Clarke  &  Co..  Ltd. 

Hughes  &  Lancaster    

Hughes.  G.H 

Hunslet  Engine  Co 

Hunt  and  ^iitton  

Hyatt  Roller  Bearing  Co. 

India  Rubber,  Gutta  Percba.  ami 

Works  Co.,  Ltd 

Inglesant,  T..  &  Sons,  Ltd.      ... 


M*^^n«Mli^^M«M«i^M«WM^M«fflM^«AM 


Of  ! 


Repairs  KindVo,  Hulls  6  Machinery 
Ships,  Yachts,  Motor  Launches,  6fc 

JOHN   I.  THORN YCROFT  &  Co.,  Ltd.,  Woolston  Works,  SOUTHAMPTON. 

_i.Tii  ii~  rj   r   r  r  -  i    r  i  i  r  i~  n-^  ^--^.-..    ..   m.  .  .   .   ■■-«  ^-m*^  ■«>  ^1 


SiJDDEUTSCHE  KABELWERKE  A.-G.,  riannheim, 


'SYSTEM    BERTHOUD    BOREL.) 


GERM  ANT  Y. 


eontraciors  to  the  Imperial  German  Postal  Tluthoritles. 


Silk-Covered 

Copper   Wires. 

TELEPHONE    CABLES. 

With  Papei  ami  Air  liisulatior. 

LEAD-COVERED  CABLES 

For  all  Tensions  up  to  40,000  volts. 
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FOR    CHEAP    POWER. 

The  Cundall 

Patent  Suction  Gas  Engine 

and  Producer  Plant. 


CUNDALL,  SONS,  &  CO.,  Ltd.,  shipiey,  YORKS. 

London  Office  and  Showrooms  :     20   &  22,   ST.    BRIDE   STREET.    E.G. 

Telephone  Xo.  :    4  Shipley.  Telesninis  :   "  Cundall,  Shipley." 


SOMETHING    NEW. 

Now  to  deal  with  Inward  Invoices. 

Does    juur    present    system    involve    tlie   lookiiiy   through    a   mass   of 
detail  before  arriving  at  any  required  invoice  ? 
If  it  does,  then  you  are  wasting  your  time. 

YOU    CANNOT    AFFORD    TO    DO    THIS. 

THINK  OF   TUB   SAVING 

if   you    adopt    a   system    that    will    enable    you    to    lind    any   required 
invoice  at  once. 

YOU    OUGHT    TO    KNOW    SOMETHING    ABOUT    THIS. 


PARTICULARS     OF 

The    Trading    <S    Manufacturing     Co., 

C.I.    DEPT.,  Ltd., 

27  6  28,  FLEET  STREET,  LONDON,  E.G. 
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Keep,  F.A.,  Jti 
Kramos.  Ltd. 
Krupp,  Fried. 


Lancaster  &  Tonge,  Ltd. 

Lassen  &  Hjort 

Leckenby,  Benton  &  Co. 
Leeds  Forge  Co.,  Ltd.  ... 
Lepard  &  Smiths,  Ltd.  ... 

Lorrain,  J.  G 

Luke  &  bpencer,  Ltd.  ... 
LyleCo..  Ltd 


Mabie,  Todd  &  Bard 

McLaren.  J.  &  H 

McTear  &  Co.,  Ltd 

Magnesia  Coverings,  Ltd 

Magnolia  Anti-Friciion  Metal  Co.,  Ltd 

Marion  &  Co.,  Ltd 

Mascliinenfabrik  Sack 

Matthews  &  Yates.  Ltd.         Inside  Kroi 
Welloues  &  Co.,  Ltd.  Outside  Fror 

Melville  and  Macalpine  

Miller  &  Co.,  Hy 

Mirrlees- Watson  Co.,  Ltd.       

Mitchell,  D.,  &  Co.,  Ltd 

Mix  K  Genest     

Mount-Haes,  A.  


Nalder  Bros.  &  Thompson 
New  Gutta  Percha  Co.,  Ltd.     . 
New  Zealand  Minei  Record 
Newton  Bros. 
Nicholson  Tool  Co..  Jos.  C. 
Niles-Bement-Pond  Co. 
Noble  &  Lund,  Ltd.       ... 
Northern  Railway  of  France 


Parker  Foundry  Co. 
Parkinson  &  Son,  J. 
Pegg&  Sons.  S. ... 


Periain,  Ltd.,  H.  W 

Phanix  Dynamo  Mfg.  Co..  Ltd. 

Phosphor  Bronze  Co..  Ltd 

Piggott  &  Co.,  Ltd.,  Thos. 

Pohlig,  J..  Ltd 

Positive  Rotary  Pumps,  Ltd.... 

Pratt  &  Whitney  Co 

Pryor  &  Son,  Edward 

Purden  &  Sons,  John 


Quaker  City  Rubber  Co. 


Redfern  &  Co.,  S 

Redman  &  Sons,  C 

Reid  Gear  Co 

Reliance  Lubricating  Oil  Co.  ... 
Rice  &  Co.(Leeds^  Ltd 

Richter,  Gustav 

Hiter-Conley  Manufacturing  Co. 
Robinson  &  Co.,  Ltd..T.  D.  .. 
Roc  Steel  Ca-tings  Co.,  Lid 
Rockwell-Wabash  Co.,  Ltd.    .. 

Roller,  A.  

Rose,  Downs  &  Thompson,  Ltd. 
Rubber  Stamp  Co. 


Samson  &  Co ; 

Sankey  &•  Son,  J.  H 

.Schichau,  F.  : 

Schieren  &  Co.,  Chas,  A 

Schnicke,  H.  F 

Scotch  and  Irish  Oxygen  Co.,  Ltd.  ... 

Scott,  E.,  &  Mountain,  Ltd 

Scott,  Walter,  Ltd 

Shannon,  Ltd 

Shaw,  Joseph        

Smith,  Ltd.,  G.  F ■ 

Smith  &  Sons,  of  Saltley,  Ltd..Thomas 
Bouth-Eastern  &  Chatham  Railwav... 

Spon,  E.  &F.  N 

Spottiswoode  &  Co.,  Ltd 

Stafford,  Arthur,  &  Co. ... 

Stamm,  W. 

Slaniar.  John  &  Co        ...       Outside  Hack  Cov 

Stirling  Boiler  Co..  Ltd.         Ovitside  B.ack  C  jv 

Siiddeutsche  Kabelwerke,  A.-G. 


Summerscalcs  &  Sons,  Ltd..  \V'. 
Swain  &  Son.  Ltd.,  John 
Swift,  George      

Taylor  &  Challen,  Ltd 

Temperley  Transporter  Co.    ., 

Thom.JohnZ 

Thompson,  John 

Thornycrofl  &  Co.,  Ltd.,  John  I. 

Tomey,  J.,  &  Sons         

Trading  and  Manufacturing  Co.. 

Treasure  &  Co.,  J.  B 

Tubes,  Ltd 

Turner,  Atherton  S:  Co. 


United  States  Metallic  P.icking  1 

Valor  Co.,  Ltd 

Vauxhall    and  West    Hydraulic 
gincering  Co.,  Ltd 


Ward  &  Co.,  H.  W 

Ward,  T.  W 

Waygood  &  Co.,  Ltd 

Weaver  &  Co.,  B 

Weise  &  Monski 

Wells  &  Co.,  A.  C 

West  &  Co.,  Ltd..  H.J. 
West  Hydraulic  Engineering  Co. 
West  Pascagoula  Creosoting  Wor 
Westinghouse  Electric  and  Manu- 
facturing Co.,   Ltd.,  The  British. 

Wild,  M.  B„  &  Co 

Williams  &  Co.,  J.  H 

Winn  &  Co.,  Charles     

"Woodite"  Co 

Wrigley  &  Co.,  Ltd.,  E.  G.      ... 


Yost  Typewriter  Co.,  Ltd. 


WATER  PURIFICATION. 


WatiP    Purlficatioi 
1,600     £'t^At4rr& 


jLassen  &  Hjort, 

JEiigliiccrs, 
52,   QUEEN   VICTORIA   STREET. 


PLAN^COPYING  PAPER  &  LINEN. 


MARIONS  world-renowned 
PLAN  COPYING  PAPERS 
and  LINENS  and  LINEN- 
BACKED  PAPERS,  giving 
Blue,  Black,  and  Brown  Lines 
on  White  Ground,  or  vice  versa. 

THE    FINEST  ON 

THE    MARKET. 


FOR  ENGINEERS  &  ARCHITECTS. 

Descriptive     Booklet.     Spccmien     Prints,    and     I'nce    Li^t    post    free    on 

MARION    &    CO.,   LTD., 

22     and     23,     Soho     Square,     I^ONDON.    W. 


TUBEIS 


SUPERHEATERS 

Our  Speciality 

Send  h>t  particulars 
;ukI  prucs. 


TUBES    Ltd., 

Birmingham. 


March  9,  1906. 


PAGE'S    WEKk'LY. 


Drawing  Press. 


Benn's   Patent    Combined    Air-Pump, 
Condenser,  and  Delivery  Box. 


Specificatloaa 
prepared  and 
Quotations  gl 


SYKESBENN, 

Eaglaeer, 
HASLINODEN,   LA,\CS. 


NDEPENDENT 


CONDENSING  PLANTS 


>       "CAMPBELL" 


GAS  ENGINES  &  SUCTION  PLANTS. 
OIL  ENGINES  &  PUMPS. 


< 


i 

SOLE  MAKERS—  2 

THE  CAMPBELL  GAS  ENGINE  CO.,  ] 

^  Halifax,    England.       Limited.       > 

W  LouJoi:  Orpu-f—  Glasgotf  Offta—        TJ 


Hi     114,  ToaUy  Street.  S.E. 


GlasgJU'  OffiCi— 
104,  B&lk  Street.     M 


CASTINGS  roi 

IGlNEERSftTOOL  MAKERS 

TO  MACHINE  CLEAN  k  BRIGHT 
ALL  OVER. 

ARKER  FOUNDRY  GO.  DERBY 


MARINE    FORCINGS. 

Makers  of  Marine  and  other  Forgings,  rough  turned  or  finished-     Tail-End  Shafts, 
Built  Rudders  and  Crank  Shafts  finished  complete. 


JOHN  PURDEN  &  SONS,  ^^^ial/h-n"-  Glasgow. 

ON    ADMIRALTY    LIST. 
Telegrams:    'FORGINGS,     GLASGOW." 


Telephone:     34     MARYHILL. 


PAGE'S     WEEKLY. 


Mai;i,h  9,  1906. 


^gWgSiiEr? 


It  matters  not  if 
U  B  interested  in  matters  mechanical 

ASHORE  or  AFLOAT 

eo  Icng  ?,s  there's  machinery  ir.vcived. 

DANIEL'S  P.P.P.  will  appeal  to  you. 

Jt  cannot  score  a  rod,  and  never  hurts  a  bank  account. 
It  converts  waste  energy  into  useful  vnrk. 

WE   KNOW    HOW,    WRITE,   AND    WE'LL   TEll     YOU    W 


-^■B- — If   this   meets    the    i  oi   1   who    uses   a   spanner    on    his    pump,    enyine,   or   compressor   ylands,    he 
will  hear  something  to  his  advantage  about  AUTOMATIC  P.P.P.  PACKhXG  by  connnunicating  with— 


Ronald   Trist  &    Co., 


QUAKER   CITY    RUBBER   CO., 

4,   Lloyd's  Avenue, 

LONDON,    E.C. 


B  I  N  rsi  E  Y'S 


Asblubric  Lubricants 

REGISTERED     TRADE      MARK. 

If   you   require    REALLY    FIRST-CLASS    LUBRICANTS,    or  if  you  have  any   trouble  with  what  you  may  be  using,  write  to 
BINNEY  &  SON,   stating  for  what  purpose  required,  and  they  will  be  glad  to  forward  samples  for  trial  and  full  particulars 
of  their  "ASBLUBRIC"    LUBRICANTS,   which  oo  not  fall  to  give  satisfaction. 

^'"'''  BINNEY    &    SON, 

CATHERINE    STREET,    CITY    ROAD,     LONDON. 


BIRMINGHAM.     LEEDS, 
GLASGOW,  and  COVENTRY. 


93  £1  Si^Ski^i^s 


Lfir  5  roREi'oN  ( 


%llH5l1IPS0TnCRC0MPANI^. 


The  R.M.S"CtDRIC'|THElARGE5T  STEAMER  AFIOAT'.IS  hTTED  WITH  BELDAMS  SPRING  NECK  BUSHES  1.TUBUIAR  MCKIN6  if  (TW 

!        Weavers  &  Manufacturers  of  Every  Description  or  Asbestos  ^Rubber  Goods        .'[L 


PAGE'S  WKKKLY,  MARCH  9.  ■')<* 


PAGES  WEEKLY 

An   Illustrated  Weekly  Newspaper    devoted   to    the    Engineering,    Shipbuilding, 

Iron  and  Steel  Trades. 


DAXIDGE    PAGE.     F.C.S..     F.G  S.,     MIME.,     Edito 


Vol.  VIII. 


LONDON,  FRIDAY,   MARCH  9,  1906. 


No.  78. 


The  Offices  of  "  P.\ge's  Weekly," 

Wednesday  evening. 

"  1~^0  we  work  hard  enough  ? "  is  the  question  which 
is  virtually  raised  by  Dr.  Gray  in  his  review 
of  the  engineering  industry,  dealt  with  in  this  issue. 
There  is  evidence  that  the  view  taken  is  based 
upon  matters  largely  historical,  and  it  is  necessarih 
somewhat  narrow,  but  the  Commissioner  does  not 
hesitate  to  tell  us  that  working-  men  in  this  country 
are  not  working  so  hard  as  they  can,  and  that  the 
industry  is  consequently  very  much  below  its  highest 
possible  efficiency.  In  view  of  the  ever-increasing 
pressure  of  foreign  competition,  we  have  here,  surely, 
an  indictment  that  is  worthy  of  most  careful  con- 
sideration. Dr.  Gray  sees  us  through  American 
spectacles,  and  he  is  not  called  upon  to  suggest  a 
remedy.  He,  however,  directs  attention  to  some  of 
the  conditions  which  are  responsible  for  the  alleged 
deficiency  of  output,  and  his  criticisms  are  certainly 
worth  attention. 

There  is  possiblv  something  more  than  coiiicideni;' 
ill  the  fart  that  the  verv  next  volume  to  come  under 
our  notice  offers  emphatic  evidence  of  the  need  of 
more  strenuous  application.  The  work  we  refer  to — 
'"Industrial  Efficiency,"  by  Dr.  Arthur  .Shadweli. 
M..A. — is  in  many  respects  remarkable.  The  author 
has  gone  through  England,  the  United  States,  and 
flermany,  and  has  noted  with  seeing  eyes  and  a  facile 
pen  the  various  factors  that  in  each  case  are  making 
for  industrial  efficiency.  In  an  equally  impartial 
manner  he  etches  in  our  blemishes  and  those  of  our 
chief  competitors,  without  once  suggesting — and  for 
this  we  are  grateful— that  Great  Britain  should 
take   lessons  in  foreign    schools.       We   think  there 


is  much  in  these  entertaining  volumes  which  every 
employer  and  every  workman  may  read  with  profit, 
but  it  is  particularly  interesting  to  us  at  the  moment 
because  of  its  bearing  upon  the  point  raised  in  the 
.American  oHicial  report  alreadv  referred  to. 

I  he  (iermaiis  he  characterises  as  slow,  deliberate, 
careful,  methodical,  and  thorough.  The  .Americans 
are    alert,     inventive,    inijenlous,     and     adventurous 
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beyond  all  otlu-r  people,  but  hurried,  careless,  and 
unthorouffh.  Many  instances  of  this  are  cited,  the 
author  layinsj  particular  stress  upon  the  amount  of 
time  which  is  wasted  in  the  States  in  saving  trouble. 
It  is  surely  remarkable,  he  says,  that  so  little  first- 
class  work  of  any  kind  is  produced  in  the  United 
States,  with  all  its  wealth,  population,  and  educational 
keenness.  "Let  it  go  at  that,"  seems  to  be  written 
all  over  the  face  of  the  land.  You  see  it  in  wretchedly 
laid  railway  and  tramway  tracks,  in  swaying  tele- 
graph poles,  and  sagging  wires,  in  sliding  embank- 
ments and  rotten  trestle  bridges,  in  level  crossings, 
in  dingy  and  battered  street  letter-boxes,  in  broken 
fences,  in  streets  unscavenged,  unpa\L'd  or  full  of 
deep  holes,  in  broken-down  vehicles  with  rickety 
wheels  too  slight  for  their  work,  and  harness  tied  up 
with  string,  in  rubbishy  cutlery  and  a  hundred  such 
articles,  in  scamped  and  hurried  work  everywhere. 
There  seems  to  be  a  disdain  or  impatience  of 
thorough  workmanship  and  finish  in  detail.  The 
same  national  failing  is  conspicuous  in  the  factorv 
and  workshop. 


tor  this  countrv;  how  to  shorten  hours  without  loss 
is  the  problem  for  Germany;  and  how  to  improve 
quality  without  sacrificing  output  is  the  problem  for 
-America. 


To  the  English  Dr.  Shadwell  assigns  a  middle 
place.  "They  are  less — \  ery  much  less — methodical 
than  the  Germans;  less  alert  and  enterprising  than 
the  Americans.  In  regard  to  national  qualities,  the 
English  are,  perhaps,  rather  better  equipped  by 
nature  for  industrial  success  than  either  of  their  chief 
competitors.  Wherein  they  fail  is  in  the  application 
of  their  powers,  which  have  been  to  a  great  extent 
allowed  to  fall  into  disuse,  while  the  others  have 
gone  on  ahead  each  in  her  own  way."  It  is  in  the 
second  volume  that  we  find  strongest  confirmation 
of  the  theory  that  we  do  not  work  hard  enough, 
'i'he  author  states  emphatically  that  "  the  prevailing, 
though  not  universal,  spirit  at  home  is  that  of  getting 
as  much  and  doing  as  little  as  possible."  He  by  no 
means  condemns  the  shorter  hours  worked  in  Eng- 
land, being  of  opinion  that,  on  the  whole,  they  make 
for  efficiency  and  are  of  advantage,  provided  that  the 
time  is  fullv  and  faithfully  utilised  by  strenuous  appli- 
cation. If  it  is  not,  then  they  are  a  handicap  on 
English  industry,  which  stands  to  be  beaten  in  quan- 
tity by  the  more  prolonged  labour  of  both  compe- 
titors.    How   to  secure   that  quantity  is  the  problem 


In  his  concluding  chapter  the  author  says  :  "  I  am 
convinced  from  what  I  have  seen  in  the  three 
countries — and  I  submit  with  all  humility  that  no  one 
has  attempted  a  comparative  study  either  so  close  or 
so  comprehensive — that  tariffs  alone,  although  they 
be  raised  as  high  as  Haman's  gallows,  could  not  do 
for  Germany  and  .America  \\hat  they  have  done  by 
other  means.  I  sum  them  up  under  the  word  'work,' 
because  it  covers  them  ail,  and  no  other  does.  The 
methods  arc  so  entire'y  different  that  they  only  have 
this  common  qualitv;  and  here  lies  the  \alue  of  the 
double  comparison.  It  enables  us  to  see  that  the 
essential  thing  is  not  this  or  that,  as  we  have  so  often 
l)(fn  told,  but  just  work,  which  finds  expression  in 
(liltercnt  forms,  according  to  national  circumstances 
and  character.  The  British  people  have  been  deluged 
of  late  years  with  exhortations  to  find  salvation  in 
■  opving  some  particular  procedure  or  institution 
which  happens  to  have  impressed  an  observer  in 
s(jme  other  country.  The  advice  may  be  good,  but 
probably  it  is  not,  for  the  particular  thing  recom- 
niended  has  been  adapted  to  conditions  which  cer- 
tainlv  differ  in  some  degree,  and  may  differ  very 
widelv  indeed.  The  real  thing  to  copy  is  the  spirit 
which  has  issued  in  that  procedure  or  .institution, 
and  without  which  ills  useless."  We  are  relieved  to  find 
that  the  author  views  the  future  in  this  matter  with 
entire  equanimity.  The  cause  of  this  national  condi- 
tion which  is  producing  so  much  searching  of  heart 
in  one  manifestation  with  anotln-r  is  nothing  but 
"over-prosperity,  which  has  always  produced  the 
same  results  in  every  nation  which  has  suffered  from 
it."  Dr.  Shadwell  is  satisfied  that  we  have  not  lost 
the  energy  we  had.  We  still  have  more  physical 
energy  than  any  of  our  rivals,  and  he  thinks  we  may 
rely  on  the  steady  pressure  of  economic  conditions 
to  correct  a  functional  disorder  brought  on  by  reple- 
tion in  a  still  fairly  healthy  body,  not  as  yet  advanced 
to  an  organic  disease.* 


•  "IndiislrLil    Efticic 
I.iingmans.     .;6s.  ntl. 
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Sir  Ja:mes  Kitson.  Bart,  .M.P.,  is  to  receive  the  frec- 
(1  111  of  the  City  of  Leeds  in  recognition  and  appreciation 
of  til.'  able  ser\-ices  which  he  has  rendered  to  the  city 
to  many  years  past,  especially  in  connection  with  the 
establishment  of  the  Universitj'.  The  other  freemen 
entered  on  the  roll  have  been  only  tlirec  in  number, 
viz..  Col.  J.  T.  North  (18S9),  General  French  (1902), 
and  Colonel  T.  W.  Harding.  Sir  James  is  a  life  member 
of  the  University'  Court  and  a  member  of  the  Council. 
He  subscribed  £'5,000  to  the  new  University'  Fund, 
his  contributions  to  the  College  funds  ha\nng  previously 
amounted  to  /3,500. 

M.  Flores  Osmond,  the  eminent  French  metallurgical 
physicist,  has  been  awarded  the  Bessemer  Gold  Medal 
for  1906  in  connection  \vith  his  work  on  recalescence 
phenomena  and  in  metallographv. 

Professor  Henry  Adams,  who  was  for  tliirty-five years 
Professor  of  Engineering  and  Building  Construction  at 
the  City  of  London  College,  has  been  appointed  chief 
examiner  in  the  latter  subject  in  connection  with  the 
Science  and  Art  Department. 

Professor  John  Perry.  F.R.S.,  has  been  elected 
chairman  of  the  Joint  Scholarship  Board  of  the  College 
of  Preceptors,  Bloomsbury.  in  succession  to  Sir  Philip 
Magnus,  M.P. 

Sir  William  H.  Preece.  K.C.B.,  F.R.S..  will  occupy 
the  chair  on  the  17  th  inst.  at  the  annual  dinner  of  the 
Association  of  Engineers-in-Charge,  ■which  is  to  take 
place  at  the  Abercom  Rooms,  Great  Eastern  Hotel, 
Bishopsgate  Street,  E.C. 
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Science   and  the   Industries. 

In  a  letter  to  The  Times,  dealing  with  "  Science  and 
the  Industries."  Professor  Silvanus  Thompson  says  : — 

The  two  industrial  groups  in  Germany,  which,  with 
their  capital  of  /;. 000.0000,  pay  dividends  of  from 
20  to  30  per  cent,  per  annum,  in  the  production  of 
coal-tar  products,  are  an  object  lesson  if  England  is 
to  wake  up  to  the  perilous  results  of  the  neglect  of 
scientific  research.  It  may  be  too  late  to  dream  of 
attempting  to  recover  for  tliis  countn.-  the  lost  colour 
industry-  :  but  it  is  not  too  late  to  learn  how  to  save 
from  a  like  fate  two  other  groups  of  industries  which  no 
'ess  depend  upon  the  adequate  culti\ation  of  scientific 
research.  I  refer  to  the  electrical  industry,  and  to  that 
of  the  manufacture  of  steel.  With  the  latter  I  will 
leave  more  competent  hands  to  deal,  merely  remarking 
that  if  the  steel  industn.-  is  not  to  pass,  like  the  colour 
industries,  into  other  countries,  we  must  do  much  more 
than  endow  a  metallurgical  department  in  the  Universitj- 
of  Sheffield  or  reconstruct  our  Roval  School  of  Mines. 
We  have  got  to  stafi  our  steel  works  with  men  scien- 
tificaUy  trained,  and  to  keep  the  torch  of  research 
burning  brightly,  not  in  technical  schools  or  institutes 
alone,  but  in  the  inmost  heart  of  the  industries  themselves. 
What  is  really  needed  is  that  the  commercial  and 
educational  leaders  of  the  nation  shall  open  their  eyes 
to    the   absolutely    vital    nature    of    scientific    research 
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A  portrait  and  brief  biography  of  the  designer,  Mr.  G.  A.  Hobson, 
.M.Iiisl.C.li.,  appear  on  page  534.  The  above  illuslratioii  is  from 
an  artistic  photo  taken  by  Miss  D.  F.  Hob.son,  who  accompanied 
Mr.  Hobson  on  a  tour  of  inspection  in  Kliodcsia  and  the  other 
South  African  Colonies  last  year,  two  or  three  months  in  advance 
of  the  British  .\ssoci.-ition.  Readers  of  Pace's  Weekly  arc  aheady 
familiar  with  the  main  facts  concerning  the  bridge,  but  it  is  by 
no  means  easy  to  realise  that  it  is  650  ft.  long  and  stands 
higher  above  the  water  than  does  .St.  Paul's  Callicdral  from 
lloor  to  pinnacle. 


in  its  bearing  on  industrial  prosperity.  Even  in  the 
scientific  departments  of  the  Uni\ersities  and  in  the 
best  of  the  technical  colleges  the  men  who  might  be 
doing  pioneering  work  are  loaded  with  administrati\-e 
and  educational  duties,  and  the  material  facihties  for 
research  placed  at  their  disposal  are  not  seldom 
ludicrously  inadequate  or  even  non-existent. 

Sir  Joseph  Lawrence,  in  the  course  of  a  long  and 
interesting  reply,  states  that,  broadly  speaking;  the 
cost  of  purely  scientific  research  cannot,  under  present 
conditions  of  business,  confronted  with  se\-ere  foreign 
competition,  be  afforded  by  manufacturing  firms 
dependent  upon  profits  for  their  continued  existence. 
These  conditions  prevent  the  reaping  of  those  profits 
and  the  attainment  of  that  stability^  without  which 
it  is  not  possible  to  keep  up  large  and  expensive 
experimental  staffs. 

Sir  Joseph  adverts  to  the  work  which  is  being  carried 
on  at  the  National  Physical  Laboratory,  and  says  it 
is  to  these  institutions,  and  not  to  the  "  inmost  heart 
of  the  industries  "  themselves,  that  British  manu- 
facturers must  for  some  time  look  for  "  scientifically 
trained  "  men. 

The  following  excerpts  are  also  suggestive  : — 
"  Nor  is  it  quite  accurate  to  assert,  or  imp'y,  that 
factories  and  works  connected  with  some  of  the  in- 
dustries which  Professor  Thompson  mentions  are  so 
wholly  neglectful  of  average  scientific  and  expert  aid  as 
one  would  infer  from  his  letter.  In  the 
iron  and  steel  industry,  Consett, 
Dowlais.  and  many  other  grert 
establishments  have  their  laboratories 
and  chemists,  and  even  in  connectii  n 
with  distant  iron  mines  owned  bv 
Englishmen  there  are  chemists  ard 
metallurgists  on  the  spot.  The  pro- 
ceedings of  the  Iron  and  Steel 
Institute  show  that  research  is  con- 
tinuously active,  though  necessity- 
compels  British  firms  to  especially 
keep  one  eye  on  the  commercial  con- 
ditions. Notrwithstanding,  in  Great 
Britain  new  inventions  and  new 
processes  are  being  constantly  tried, 
at  great  outlay  in  plant,  by  our  great 
iron  and  steel  firms. 

"  The  enormous  strides  which  Ger- 
many and  .\nierica  have  made  in  the 
last  dozen  years,  as  evidenced  b\-  the 
growth  of  their  outputs  or  production, 
which  severally  exceed  those  of  Great 
Britain,  are  due.  as  every-  tyro  knows, 
to  causes  commercially  more  potent 
than  scientific  and  technical  proficiency, 
such  as  the  cheapness  and  nearness 
of  ore  deposits,  control  of  markets, 
freights,  tariffs,  etc." 

"  It  is  when  Professor  Thompson 
comes  to  the  British  electrical  industiy, 
and  says  with  regard  to  it  that  '  for 
the  last  six  years  the  British  electrical 
firms  have  been  so  busy  undercutting 
one  another  in  prices  that  they  have 
no  means  available  for  maintaining 
expensive    research     de])artnients,'   that 
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he  fails  to  see  more  than  half  the  truth  of  • 
the  situation.  The  real  cutting  of  prices  has  not 
been  occasioned  by  Enghsh  firms  cutting  as  against 
each  other,  but  as  the  result  of  their  endeavours 
to  obtain  contracts  in  competition  witli  Germniis. 
Americans,  and  others." 

Sir  Joseph,  in  another  place,  remarks  that  economy 
in  the  scientific  and  technical  personnel  of  English 
factories  is  becoming  a  regrettable  necessity  imdcr 
present  conditions,  and  he  makes  reference  to  those 
amiable  critics  who  are  always  wanting  to  work  out.  to 
the  like  third  decimal  of  a  penny,  the  ton-mile  cost 
of  cven,^  ton  of  goods  carried  by  the  railways,  when 
those  railways  are  being  slowly  bled  to  death  by  in- 
creased local  taxation  and  rising  wages.  These  data 
are,  he  admits,  absorbingly  and  scientifically  interesting 
in  prosperous  times,  but  they  do  not  pay  in  bad  times. 
^len  are  in  business  to  make  profit  :  and  shareholders 
do  not  thank  directors  for  wasting  their  substance 
in  these  subtle  and  meticulous  calculations,  or  in  costly 
theoretical  experiments,  while  it  is  impossible  in  some 
cases  to  earn  sufficient  to  pay  the  men's  wages  on 
Friday  nights. 

As  regards  the  coal-tar  industiy,  he  remarks  that  --had 
our  patent  laws  insisted  on  the  '  compulsory^  working  ' 
in  this  country  of  British  patents  held  by  foreigners, 
instead  of  our  industries  being  '  held  up  '  as  they  have 
been  in  the  past,  by  foreigners  holding  British  patf-nts 
working  those  patents  in  their  own  countries  and  sending 
their  products  here  at  their  own  prices  and  untrammelled 
bv  customs  duties,  we  should  not  ha\'e  had  to  lament 
the  decline  of  the  coal-tar  products  industry  in  Great 
Britain." 

In  conclusion  he  says:  "  Let  us  by  all  means  avail  our- 
selves to  the  fullest  extent  of  the  benefits  of  scientific 
and  technical  education  ;  let  us  bring  ourselves  up  to, 
and.  if  possible,  beyond,  the  level  reached  in  this 
direction  by  Germany  and  America.  But  when  all 
this  has  been  done,  'we  shall  not  have  touched  the 
question  of  how  to  meet  those  rivals  on  a  fair  com- 
mercial field.  We  should  still  be  left  fighting  with  one 
arm  powerless,  so  long  as  the  invaders  who  have  success- 
fully attacked  our  former  industrial  supremacy  are 
armed  cap-a-pie  with  those  ever-rising  tariffs  which 
prevent  us  from  attacking  their  markets  as  they  have 
attacked  ours." 


Trade   Returns. 

Tlic  imports  for  lasl  inonth  amoiinted,  according  to 
Board  of  Trade  returns  issued  on  Wednesday,  to  ;{;47, 528,83s, 
agaiust  j/;42,844,937  in  the  corresponding  period  of  last 
year,  an  increase  of  _£:4.6S^,898.  The  exports  for  the 
month  were  /.jS^Si,!?;,  against  {":!S,2<V),o63,  an  increase 
of  {.'3,512,060. 

The  mineral  production  of  Canada  during  last  year  was 
of  the  value  of  S6S5.;47,<)i>),-showing  an  increase  of 
Si<).7();.7()i  over  the' outjmt  of  igo4.  notwithstanding 
a  f.iUing  ofl  of  tile  ^■ukon  yold  vield  bv  <2,fxK),ooo. 


Forthcoming    Exhibitions. 


B.ith  : 


Great    Britain. 

^liild  Ajjriciilturil  Society,  Swindon,    M:i>-31— J» 


i:ul    West  ( 

K  iy.il  AgiicuUuril  Society's  Show,  Derby.  June  27—30,  1906. 

Bjth  and  West  01   Eng'.^ind  Agricultural  Society,  Newport,  Mon.,  1907. 

London.       Engineering    .ind    .M.ichinery     :it     Olympii,     September     13 

October  7,  np('. 
London.    Austrian  Exhibition.  EarVs  Court,  May-October,  1906. 

Abroad. 


Dec. 


liber  I,  l«jO0. 


Bucharest  InterDalionil,  Jun 

Milan  Inlern3tion.1l,  M.iy— October,  njoK 

MotorCars,  International.  Turin,  February,  IQ06. 

Nuremberg  General  Industrial,  May— October,  is)06. 

Agricultur.il  and  Preserved  Food  Products,  Bcrin,  June  2i-:o,  1906. 

Fire  Arts  and  Indu4rits,  Paris,  June— October,  1906. 

Motor  Cars,  Buenos  Aires,  September.  lt,o6. 

Egvpt  International,  November— F'ebruary,  1907. 

Cliristclr/.rch,  New  Zealand,  November,  1900— Ap'il  111O7. 

Changes  of  Address,  etc. 

annn,in,.»mt.nts  o(    c  lanfies  in  flrms  an  d  their    addresseB  notices    of 
new   works  or  exiensons.  are  invited  fop  Inclusion  In  this  column. 

Mksshs,  Napiek  and  MiLLFK,  Lti .,  sliipbuildefs  and  engineers, 
have  reinoveci  from  Yoker  to  a  more  commodious  and 
up-to-date  yard  at  Old  Kil.atrick. 

The  ST.  Helens  Caklr  Company,  Ltd.,  have  now  offices  at  33, 
Clayton  Street  West,  Xewcastle-on-Tyne. 

The  London  Office  of  the  Holwell  Iron  Co.  (Melton  Mow- 
bray) lias  been  removed  to  yueen  .Anne  s  Chambeis, 
Broadway,  Westminster,  S.W. 


Latest  Wills. 


William    Eltringham,    of    23,    Belle    Vue     I'er- 
race,   Consetf,    Durham,    formerly    manager 
at    Messrs.    Ritson   and    Co.'s   South    Pontop 
Colliery,  AnnlieUl  Plain,  wlio  died  on  December 
9th,  aged  67  ..  i.?,i»3 

Beresford    James,    of    20,     Osborne-road, 
I.evenhulme,     Lancaster,     well-known 
among  Manchester  shippers        .  .  i'.305 

O'Neill,  Samuel,  aged  81,  of  Linden  House, 
Castleton,  Rochdale,  Lancashire,  manu- 
facturer, late  of  the  firm  of  Messrs.   S. 
O'Neill    and    Sons  £14,248 


W.    White,    late  senior  partner   of   the  firm 
of     Messrs.  Thomas    White    and    Sons, 
wire  manufacturers.  Balsal!  Heath,  Bir- 
mingham        .  .  ■  ■  .... 

.\lexander  Watson,  of  1  .\ncrum,  near 
Jedburgh,  formerly  in  the  engine  trade  .  . 

c;i;or<;e  Dove,  I.P..  of  \iewlield  house,  Stan- 
wix,  near  Carlisle,  engineer,  joint  manag- 
ing director  of  the  firm  of  Messrs.  Cowan, 
Sheldon  and  Co.,  engineers.  Carlisle,  one 
of  the  oldest  members  of  the  Institution 
of    Mechanical    Engineers 


£5.109 

£I,8l2 


{■33.454 
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Light    Draught    Motor    Launch   SpiderA 

This  boat,  which  we  illii>tr:ite  in  the  adjoining  column,  has 
been  built  to  the  ordci  ot  tlic  Cnnva  Agents  for  the  | 
Colonies,  under  the  superintendence  ol  Sir  Edward 
Reed  for  service  in  Southern  Nigeria.  The  launch  is 
built  of  steel  galvani.sed.  and  is  56  ft.  j  in.  overall,  and 
9  ft.  beam  with  a  draught  of  1 2  in.  when  carrying  a  load 
of  four  tons.  The  hull  is  open,  with  a  short  deck  over 
the  fore  peak,  and  protected  from  the  tropical  sun  by  a 
light  wood  awning,  on  which  is  placed  the  steering 
wheel  forward,  and  curtains  along  the  sides  of  green 
Willcsdcn  canvas.  The  hull  is  subdivided  by  si.x  water- 
tight bulkheads,  floor  boards  being  fitted  along  the 
bottom  of  the  boat  forming   deck. 

To  facilitate  steering  on  the  light  draught  three  single- 
plate  balanced  rudders  are  provided.  There  are  t\vo 
propellers  on  one  shaft  working  in  a  tunnel,  an  arrange- 
ment found  to  be  the  most  suitable  in  this  class  of 
vessel. 

The  engine  is  a  four-cylinder  Thornycroft  marine 
motor,  having  a  bore  and  stroke  of  6  in.  by  8  in.  res- 
pectively. The  normal  number  of  revolutions  is  800. 
and  at  this  speed  the  engine  develops  40  b.h.p.  on 
paraffin  ;  as.  however,  the  engine  is  intended  to  run  at 
a  vers'  low  number  of  revolutions,  approximately 
380,  it  will  not  develop  more  than  25  h.p.  The 
capacity  of  the  fuel  tanks  is  So  gallons. 

On  the  invitation  of  Messrs.  Thornycroft  a  representative 
of  this  journal  was  present  at  a  trial  trip  of  the  boat  on 
Wednesday,  when  she  made  a  trip  from  Westminster  to 
Chiswick  and  back,  running  the  up  journe)'  on  petrol 
and  on  paraffin  when  making  the  return  run  to  West- 
minster. The  boat  beliaved  extremely  well,  and  with  a 
fair  tide  under  her  ran  the  eight  miles  from  Chiswick  to 
Westminster  in  44  minutes — an  excellent  performance. 
On  the  trial  trip  the  launch  attained  a  mean  speed  of 
eight  knots,  or  over  nine  miles,  on  trial  with  a  load  of 
four  tons  and  a  draught  of  12  in.  This  is  a  highly 
satisfactoiy  performance  considering  the  bluff,  almost 
box-like,  form  of  hull  necessan,-  to  carry^  the  weight  on 
the  light  draught,  the  speed  being  two  miles  more  than 
was  guaranteed.  The  boat  will  be  shipped  out  com- 
plete, the  machinery  and  fittings  being  previously  taken 
out  and  packed  in  cases. 

The  dimensions  of  the  Spider  are  similar  to  those 
of  the  stern-wheel  motor  canoe  Sandfly  now  building 
to  the  same  order,  .-^s  both  launches  have  to  fulfil 
the  same  conditions,  the  trial  of  the  latter  boat  will 
form  an  interesting  comparison  of  the  two  modes  of 
])r()l)ulsion  —  paddle  and  tunnel  screws. 

British    Bessemer   Steel. 

The  ingots  ni,iil<-  during;  lo";  anujunled  to 
2,(x3c>,o(Ki  tons,  an  increase  on  the  pre\-ious  year  of 
228.000  tons.  There  was  an  increase  in  all  the  chief 
producing  districts,  that  of  Cleveland  giving  57,ckx> 
tons  to  the  total  increa.se  just  stated  :  whilst  West 
Cumberland  and  Barrow  recorded  a  gain  of  14,000 
.tons.  A  considerable  part  of  the  output  in  both  the 
north-eastern  and  north-western  districts  named  was 
in  the  shape  of  Basic  Bessemer.  The  make  of  steel 
rails  was  the  largest  in  Cumberland,  and  Lancashire  : 
Cleveland  coming  second  :  whilst  South  Wales  produced 
more   bars,    billets,   and   blooms. 
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Steam  Turbine    in    Ships. 

Professor  Biles  delivered  the  secondof  the  Keith  lectures 
given  in  connection  with  the  Royal  Scottish  Society'  of 
Arts,  in  Edinburgh,  on  Monday  evening.  Professor 
Hudson  Bearc  presided.  The  lecturer  described  fulU' 
the  method  of  obtaining  the  efficiency  of  propellers  o' 
different  diameters  and  blade  areas,  and  the  method  ot 
obtaining  the  revolutions  necessary-  to  drive  such  pro- 
pellers to  obtain  required  horse-powers.  Recent  ex- 
periments made  in  the  Washington  experimental  tank 
upon  models  16  in.  in  diameter  had  enabled  investigators 
to  conclude  that  within  working  limits  propeller  forces 
vary  as  the  square  of  the  speed  of  advance,  so  that 
experimental  results  only  at  one  speed  were  necessary 
to  enable  those  at  other  speeds  to  be  determined.  The 
results  of  these  experiments  could  therefore  be  standard- 
ised, and  ihe  general  tendency  of  the  various  changes 
seen. 

A   Question   of   Efficiency. 

One  impoitaut  element  in  a  propeller  i>  its  capability 
of  absorbing  and  giving  off  efficiently  the  power  of  the 
motor  which  drives  it.  The  experiments  showed  that 
for  similar  propellers  this  power  rapidly  increases 
with  decrease  of  pitch  ratio  ;  that  with  small  pitch 
ratios  the  narrow  blades  absorb  a  little  more  power 
at  low  slips  than  the  wide  blades  up  to  a  certain  point, 
after  which  as  the  slip  increases  the  wide  blades  graduallv 
absorb  greater  power  than  the  narrow  ones.  For 
large  pitch  ratios  the  wide  blades  absorb  slightly  more 
power  at  all  slips.  Maximum  efficiency  occurs  at  lower 
slips  as  the  pitch  and  area  ratios  decrease.  The  value 
of  the  maximum  efficiencv  increases  as  pitch  ratio 
increases  for  the  smaller  area  ratios  up  to  i  -2,  but  slightlv 
decreases  afterwards,  but  in  the  larger  area  ratio  it 
continuously  increases  with  increase  of  pitch  ratio. 
The  %'alue  of  maximum  efficiency  increases  between 
area  ratios  075  and  -laj,  but  decreases  with  further 
increase.  These  results  show  the  .somewhat  erratic 
course  of  efficiencv. 

Application   to   Special    Cases. 

Examples  were  given  showing  the  application  to 
special  c;i.ses  of  these  results,  the  most  interesting 
being  those  corresponding  to  a  channel  steamer  of  q.cxxi- 
li.p..  and  an  Atlantic  liner  of  24,000  h.p.  and  a  26-knot 
vessel  having  four  propellers  of  20,000  h.p.  Similar  curves 
were  shown  for  cases  having  the  same  total  horse-power. 
but  divided  in  each  case  between  two  propellers  only. 
It  was  shown  that  efficiency  of  propeller  increased 
with  diameter  and  decrease  of  revolutions,  and  that 
the  turbine  efficiency  increased  with  increase  of 
revolutions  and  decrease  of  diameter  of  drum.  Com- 
bining these  two  tendencies  or  efficiencies  it  was  shown 
that  in  some  existing  cases  better  efficiency   would   be 


obtained  by  larger  turbines  and  smaller  revolutions, 
but  that  a  limit  is  placed  to  this  increase  of  size  of  turbine 
by  the  greater  weight  and  the  greater  losses  of  the 
larger  turbine,  though  it  appears  that  the  maximum 
efficiency  of  the  combination  corresponds  to  a  slightly 
larger  turbine  than  has  been  generally  adopted. 


Practical    Economy    of   the    Turbine. 

With  reference  to  the  matter  ol  the  practical  economy 
of  the  turbine  as  ai)plied  to  marine  purposes,  there  is 
still  a  great  deal  of  conflict  of  evidence.  Several  in- 
stances were  gi\en  and  it  was  stated  that  there  were 
very  few  cases  in  which  a  direct  comparison  under 
exactly  similar  circumstances  could  be  made.  The 
closest  comparisons  were  those  of  the  Midland  Railway 
boats  designed  by  the  lecturer,  as  they  were  running 
on  the  same  service  and  were  exactly  of  the  same  form. 
The  comparati\e  results  of  ser\ice  were  not  so  favourable 
to  the  turbine  as  those  on  trial.  .\t  first  sight  it  might 
appear  that  the  extra  resistance  met  with  at  sea  as  com- 
pared with  that  on  trial  caused  the  large  propeller  of 
the  twin-screw  \'essel  to  be  relatively  less  efficient 
than  the  small  propellers  ot  the  turbine  vessel  on  account 
of  the  greater  size  of  the  former.  But,  from  results  of 
obser\-ations  of  revolutions  extending  over  long  periods 
it  was  shown  that  while  the  twin-screw  vessel  had  a 
ratio  of  resistance  at  sea  to  that  on  trial  of  about  i  to 
1-25,  the  same  test  in  the  turbine  vessel  made  the  ratios 
as  much  as  1  to  2-25.  .\s  the  sea  did  not  discriminate 
between  a  turbine  and  a  twin-screw  vessel  in  the  matter 
of  resistance  offered  it  seemed  evident  that  the  propellers 
of  the  turbine  vessel  were  not  deli\ering  a  thrust  due 
to  their  revolutions  in  size,  and  that  in  order  to  maintain 
the  efficiency  that  the  turbine  showed  on  trial,  it  would 
be  necessarj'  in  future  vessels  to  modify  the  relation 
of  the  turbine  and  the  propeller  to  ensure  the  best  results 
at  sea.  It  seemed  that  efficiency  in  trial  had  been 
obtained  at  the  sacrifice  of  efficiency  on  service,  and 
that  the  full  advantage  obtainable  in  the  economy 
of  the  turbine  had  not  yet  been  attained  in  sea-going 
results. 

Gas-Engine    Indicators. 

Mr.  I..  F.  dc  I'evrecave  icad  a  paper  on  this  subject 
at  a  meeting  of  the  Junior  Institution  of  Engineers  held 
on  March  2nd,  dealing  with  tests  made  by  the  author 
and  by  Mr.  F.  White. 

The  object  of  the  tests  was  to  obtain  not  the  most 
perfect  possible  results,  hut  rather  those  which  might 
be  expected  with  care  under  ordinary  working  conditions, 
and  for  this  reason  no  attempt  was  made  to  procure 
perfectly  titling  pistons.  In  deciding  on  a  suitable  method 
for  carrying  out  experiments  on  gas-engine  indicators 
many  problems  asserted  themselves,  but  the  course 
ultimately  .idopted  was  to  select  one  indicator  as  a  standard 
and     to     compare     it     successively    with    all    the    other 
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instruments,  taking  a  card  on  it  simultaneously  with  every 
other  card  taken  in  the  trials.  That  having  been 
determined,  the  next  point  was  to  standardise  the  standard 
of  comparison ;  this,  although  involving  a  considerable 
amount  of  work,  proved  the  most  satisfactory  means  of 
arriving  at  useful  conclusions. 

Results  of  Tests. 

The  results  of  the  tests  indicate,  among  other  things, 
"the  paramount  importance  of  obtaining  a  close-fitting 
•piston  and  general  absence  of  friction  in  the  moving 
parts,  while  the  outside  spring  is  certainly  to  be  preferred 
for  gas-engine  work.  For  accurate  obsurvations  it  is 
advisable  to  calibrate  the  springs  for  the  temperatures  at 
which  they  are  intended  to  work,  tlie  desired  temperature 
being  preferably  obtained  by  jacketing.  The  springs 
being  calibrated  for  the  working  temperature  the  average 
inaccuracy  of  an  indicator  of  the  standard  type  on  a 
gas-engine  may  be  considered  at  about  2'5  percent.,  while 
it  mav  range  up  to  7  per  cent,  if  this  precaution  is  omitted. 
In  the  average  gas-engine  indicator  the  error  due  to 
friction  is  the  most  serious  difficulty,  and  appears  to 
amount,  on  the  average,  to  over  2  per  cent.  Friction  of 
the  piston  is  one  of  the  most  serious  causes  of  error,  but 
the  matter  is  receiving  the  attention  of  manufacturers. 


Waterways  of  India. 

Before  the  Indian  Section  of  the  Society  of  Arts,  Mr. 
Robert  Burton  Buckley,  C.S.I. ,  recently  read  a  paper  on 
the  navigable  waterways  of  India.  The  author  stated  that 
the  great  irrigation  works  of  India  water  every  year  about 
twenty  million  acres  of  crops.  The  canals  which  carry  the 
water  aggregate  some  12,000  miles  in  length,  and  are 
supplemented  by  about  30.000  miles  of  distributory 
cliannels.  The  majority  of  these  works  have  been  constructed 
by  the  British  Government  during  the  last  sixty  years,  but 
some  are  old  native  works  which  have  been  restored  and 
improved  during  the  same  period.  These  canals  have,  with 
one  or  two  exceptions,  been  constructed  primarily  for 
irrigation,  and  not  with  a  view  to  navigation.  In  a 
certain  number  of  cases,  however,  the  main  canals  have 
been  so  constructed  that  they  can  be  used  for  navigation 
as  well  as  irrigation.  Mr.  Buckley  argued  that  it  seemed 
wrong  that,  while  railway  companies  readilv  obtained  free 
land  and  a  Government  guarantee  on  their  capital,  navigation 
companies  got  neither,  and  also  found  it  hard  to  induce  the 
Government  to  spend  anything  on  improving  the  waterways. 
This  was  the  more  noticeable  when  it  was  remembered  that 
in  all  countries,  other  than  England  and  India,  large  sums 
were  actually  being  spent  on  improvements  on  internal 
navigation. 

Experiments    with    Lubricants. 

At  a  recent  meeting  of  the  Institute  of  .M;uine 
Engineers,  Mr.  H.  Leask  gave  a  lecture  on  "  Oils." 
Mr.  Leask  referred  to  the  various  specific  gravities  of 
oils,  and  a  table  was  exhibited  showing  the  results 
of  several  experiments  with  various  oils,  the  oils  chosen 
being  Southern  sperm,  white  whale,  neatsfoot.  lard, 
olive.  East  India  and  Black  Sea  rape  oils.  The  variation 
in  gravity  was  at  once  noticed  :  for  instance,  with 
thirty-six  sample?  of  sperm  oil  which  were  examined, 
there  was  a  difference  in  some  cases  from  878  to  S84. 
and  a  similar  disparity  occurred  in  the  weights  of  all 
other  oils  shown.  On  the  subject  of  viscosity  of  an 
oil,   which  has  more  influence  on   the  lubricating  value 


than  its  weight,  the  viscometer  of  Sir  R.  Redwood  is 
in  general  use  in  this  counti-y.  The  lecturer  named  a 
few  oils  which  it  was  advisable  to  use  with  certain 
types  of  machines.  For  large  marine  engines  he  stated 
tiiat  castor  oil  was  frequently  used,  especially  in  steam- 
ships trading  to  India  and  hot  climate  ports,  but 
cooler  and  cleaner  bearings  were  said  to  be  obtained 
from  a  mixture  of  a  hea\^'  mineral  oil  and  thickened 
vegetable  oil,  sp.  gr.  925  to  93 >,  viscosity  1,000  to 
1,500.  With  land  engines,  according  to  size,  pressure 
aiid  speed,  the  limits  given  for  marine  engines  might 
be  usually  followed,  but  where  circulating  pumps  and 
filters  were  adopted  a  thinner  oil  was  advisable  on  account 
of  the  steady  and  more  copious  application  which  it 
provided  without  waste  of  lubricant.  Dynamos  covered 
a  wide  range  in  respect  to  oils,  on  account  of  their  extreme 
diversitv-  of  size  and  speed.  For  locomotives  the  refined 
rape  was  giving  way  to  the  pale  compound  engine  oils 
of   moderate  weight   and  body. 

Lecture    on    Submarines. 

Sir  William  White  has  lectured  under  the  auspices 
of  the  Northern  Scientific  Club,  on  "  Submarines." 
Colonel  Saxton  White  presided,  and  there  was  a  large 
attendance.  Sir  William  pointed  out  that  submarines 
were  essentially  the  weapon  of  the  weaker  and  poorer 
Power,  which  acted  mainly-  on  the  defensi\-e,  and  wanted 
to  avoid  large  expenditure  upon  its  na\-al  forces.  .\ 
great  deal  has  been  spoken  and  written  as  to  w-hat  sub- 
marines could  do,  or  were  supposed  to  be  capable 
of  doing,  but  no  one  who  had  considered  the  matter 
could  claim  that  submarines  would  ever  decide  naval 
supremacy.  Every  increase  in  speed  involved  a  corres- 
ponding increase  in  the  pressure  of  the  rudder.  If  an 
attempt  were  made  to  deal  with  submarines  when  sub- 
merged at  high  speed,  they  might  depend  upon  it  that 
the  risks  would  be  veiy-  great.  There  was  no  mystery 
about  the  submarine,  the  lecturer  concluded.  The 
principles  were  perfectly  well  understood,  while  an 
enormous  amount  of  importance  was  attached  to  the 
minutest  details.  Progress  had  been  made  in  modern 
times  with  the  construction  of  submarines,  cliiefly 
because  of  the  advances  that  bad  been  mude  in  mechanical 
engineering  and  metallurs'y. 

New   Instrument   for   Surveying    Deep 
Boreholes. 

In  the  description  of  ihe  new  instrument  lor  survey- 
ing deep  boreholes,  given  by  Dr.  J.  H.  Pinter  at  a  meeting 
of  the  Canadian  Society  of  Civil  Engineers,  and  re- 
produced in  Pvge's  Wf.kklv  for  January  12th,  1006, 
Mr.  W.  Helme  was  described  as  the  inventor  of  the 
instrument.  This  appears  to  have  been  a  slip  on  the 
part  of  the  author  of  the  paper.  When  describing  the 
new  instrument  lo  the  members  of  the  Transvaal 
Institute  of  Mine  Surveyors  last  year,  Mr.  Helme  was 
careful  to  state  th^it  it  was  the  invention  of  Mr.  J.  H. 
Oehnien.  Those  of  our  readers  who  desire  further 
])articulars  of  this  ingenious  instrument  will  no  doubt 
be  glad  to  have  the  correct  name  and  address  of  its 
originator.  Mr.  J.  H.  Oehnien  can  be  communicated 
with    at   Snial    Street,   Johannesburg. 


March  9,   igo6. 


PAGE'S     WEEKLY. 


The  Dockyards  and  the  Navy. 


In  prcscnlinj;  the  Navy  Estimates  for  1906--.  amountina; 
to  ,/3i.S6o,5i:x),  as  opposed  to  /.53. 389,500  for  the  current 
year  (a  reduction  of  ^1,520,000)  Lord  Tweedmouth  was 
reheved  of  the  necessity-  of  making  a  long  statement 
by  reason  of  the  recent  dissertation  on  naval  pohcv  made 
b\-  Iiis  predecessor. 

Tlie  keynote  of  Lord  Cawdor's  memorandum — 
oconiimy  witli  efficiency — is  happily  unaffected  by  a 
change  of  Go\crnment.  and  the  figures  now  presented  are 
substantially  in  agreement  with  it.  It  is  worthy  of 
note  that  in  two  years  the  cost  of  the  navy  has  been 
reduced  by  over  five  millions  sterling.  The  following 
abstract  shows  the  increases  and  decreases  as  compared 
with  the  corresponding  \otes  for  last  \"ear  : — 


i                

1           K«  E.i.„„. 

Doccase. 

> 

1 

igofio;.      1       i9<,;.o6 

Total      1      Total 

1 

t.    NlMBBRS. 

Numbers.     Numbers. 

.\     OtHcers  and  men  , 

129,000    j     129,000 

! 

II.  EffectiveServices 

£.       1      / 

/ 

c 

I      Wages,  etc. 

6,810,700  !  6,672,000 

138,700 

2  1  Viclualling  and  dolhinK 

2,053,200     2,256.600 

203,400 

3 

Medical  Senices  . 

275.500        277.500 



4 

Martial  Law 

14.703          14,000 

"CO 

5 

Edncalional  Semces     . 

165,6001        161. qoo 

3,700 

0 

Scientific  Services 

65,100 

69.300 

4,200 

7 

Royal  Naval  Reserves  . 

426,600 

420,600 

6,000 

!S 

Shipbuilding,      Repairs, 
Maintenance,  etc.  ; 

I'enontut 

2,407,600 

2,768,300 



360.700 

Matfrit! 

2,827,200 

4,8i6.QOo 

1,989,700 

Contract  work 

8,588,400 

7,827,800 

760,600 

9 

Naval  Armaments 

2,986,000 

2.QS6.000 



10 

Works,    Buildings,    and 

II 

Repairs    . 
Miscellaneous  Services  . 

'.954,500      1,905,200 
4S2,20O         454.000 

49.300 

28,200 

- 

12 

Admiralty  Office  , 
Total    . 

III.    NoN-EFFECTtVZ 

351,500        -336.400 

- 

29,408,800   30,966,500 

.,002,300, 

2,560,00c 

Ser\ices. 

IJ 

Half.pay,   Reserved  and 

Retired  Pay       . 

820,700          800,300 

I9.S00 

^ 

'4 

Pensions,  Gratuities,  and 

15 

Allowances       ,        , 
Civil   Pensions  and  Gra- 

1,256,300      1,233,900 

22,400 

- 

Toial    . 

Grand  Total  .         .  I_ 

383,700         388,200 

- 

4.503 

2,460,700      2,423,000 

42,200  j 

4,500 

1,869,500   33,389,5.00 

1,044,500 

2.504.500 

.x^  As  regards  new  construction,  the  following  vessels  will 
be  under  construction  on  April  ist  :— Six  battleships, 
ten  armoured  cruisers,  twelve  destroyers  (coastal). 
h\e  destroyers  (ocean-going),  one  destroyer  (very  fast 
ocean-goingl,  one  Royal  yacht,  fifteen  submarines  and 
a  repair  ship. 

The  battleship  Dreadnought  will  be  completed  earl\- 
next  year,  within  fifteen  months  of  her  commencement, 
and  will  cost  /i,797.497-     Contracts  have  been  entered 


into  for  tiic  construction  of  three  armoured  cruisers, 
named  Iii.'inahlc.  l„fic\:hU-.  and  ludoiiiiljhk.  These 
vessels  are  to  be  ready  for  commission  in  May, 
1908—;.^..  wiiliin  thirty  months  from  the  date  of  ordering. 

The  twelve  coastal-destroyers  and  the  fi\c  ocean-going 
destroyers  included  in  the  ctirrent  year's  programme 
h,ivc  all  been  ordered.  The  former' will  have  a  trial 
speed  of  t\ven*\-si.\  knots  and  the  latter  of  thirty-three 
knots.  Xigotiations  in  connection  with  ordering  the 
special  ocean-going  desloycr  of  thirty-six  knots'^  trial 
speed  are  nearly  complete.  The  eleven  submarines 
sanctioned  by  Parliament  last  spring  have  been  com- 
menced. In  addition,  in  the  coming  year,  the  following 
vessels  will  be  begun  ;-- Four  armoured  vessels,  five 
destroyers  (ocean-going),  twelve  destroyers  (coastal), 
,tnd  twelve  Mibiiiai  incs.  Tut  bine  macliincrv  is  10  be 
employed  in  all  the  war  vessels  provided  for'durinsj  the 
present  year.  The  principal  new  works  provided  for  in 
i<)of)  7  are  :  .\t  Cliattiain— Hoo  Ness,  river-lraining  works, 
leconstructingside  walls  of  I'pnorentrancc.  At  Sheerness— 
harbour  protection. 


The  sui5]il\-  of  guns  during  1905^1  is  reported  to  ha\e 
been  satisfactory.  Improxenients  have  been  effected 
in  the  designs  of  recent  guns,  and  steel  of  greater  tensile 
strength  and  higher  tenacity  lias  been  introduced  both 
for  new  guns  and  for  the  repair  of  the  older  patterns. 
The  difficulties  which  lia\e  been  met  within  the  manu- 
facture of  armour  piercing  shell  of  a  new  pattern  have 
been  surmounted,  and  these  projectiles  have  now  been 
generally  supjilicd  to  the  Fleet.  There  have  also  been 
effected  impro\cments  in  gun  mounting,  and  in  the 
sights,  while  the  sui^jily  of  the  necessary  instruments 
for  enabling  fire  to  be  opened  with  accuracy  at  long 
ranges  which  was  begun  last  year,  is  now  well  advanced, 
and  the  considerable  number  of  ships  already  fitted  with 
these  instruments  should  show  in  the  returns  of  battle 
]iractice  during   i<;of>. 

The  cruiser  Duke  0!  Edmbursh  has  completed  her 
continuous  steaming  trials,  having  been  twenty-six  hours 
under  way,  during  twenty-four  of  which  coal  was  burnt 
in  the  boilers,  and  oil  fuel  for  the  remainder  of  the  time. 
The  test  with  oil  fuel  is  a  condition  recently  iir\posed  by 
the  Admiralty,  and  in  the  case  of  the  Duke  of  Edinburgh 
it  IS  reported  to  have  given  reasonable  satisfaction. 
The  speed  of  the  ship  \aried  between  eleven  and  seven- 
teen knots,  and  as  the  result  of  the  trial,  the  propelling 
and  other  machinery  will  be  taken  over  by  the  Admiralty 
from  Messrs.   IL'.wthorn.  Leslie  and  Co.  '. 

The  announcement  is  made  that  British  battldships  and 
cruisers  are  to  be  provided  with  searchlights! of  much 
greater  power,  and  of  36  in.  diameter  mirrors.  (rontroUcd 
entirely  by  electric  motors.  | 

.Successful  experiments  are  said  to  have  been  carried 
out  on  board  the  battleship  Jupiter  with  a  njii.xture  of 
Scotch  coal  and  o:l  fuel  j 
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Reports   from    Abroad. 


Continental. 


German  Iron  Trade- 

Tliere  appears  to  be  an  erroneous  im])rcssion  pre- 
\'ailing  as  lo  the  measures  which  are  being  taken 
by  German  firms  to  prevent  the  importation  of 
foreign,  and  particularly  JNIiddlesbrough,  pig-iron. 
It  is  true  tliat  the  price  of  Englisli  pig-iron, 
cannot  compete  with  that  of  Lorraine-I^uxemburg 
in  Rlieinland-Westphalia,  even  at  tlic  present 
reduced  prices.  Yet  business  can  still  be  done  on  the 
coast  and  in  the  river  districts  of  the  Elbe  and  Oder. 
It  is  against  this  trade  that  the  reduction  of  pig- 
iron  prices  in  Germany  is  aimed,  but,  as  a  matter 
of  fact,  quotations  in  this  district  must  always 
be  regulated  bv  those  ruling  at  Middlesbrough 
and  Glasgow.  The  recent  purchases  made  in 
England  on  account  of  Rheinland-Westphalia 
were  the  direct  outcome  of  the  pig-iron  famine  in 
Germanv,  and  it  is  understood  that  consumers 
only  went  to  England  when  it  was  found  impossible 
to  obtain  supphes  elsewhere.  The  general 
position  of  the  pig-iron  business  is  good,  and  a 
large  business  is  being  done  in  Thomas  iron  with 
Belgium.  Some  of  the  iron  mines  in  the  Rheinland 
are  certainly  being  hampered  for  want  of  labour, 
the  miners  having  been  attracted  to  steel  works 
where  wages  are  on  a  higher  scale.  The  latest 
intelligence  is  to  the  effect  that  large  quantities 
of  English  pig-iron  No.  3,  wliich  have  been  lately 
imported  into  the  Rheinish-Westphalian  district  at 
prices  I'anging  from  70s.  to  71s.  per  ton  delivered, 
ai'e  only  the  beginning  of  a  series  of  such  imports. 

Some  Statistics. 

The  statistics  collected  by  the  Association  ot 
Clennan  Iron  and  Steel  .Masters  shows  that  the  out- 
put of  pig-iron  in  the  German  Empire  (including 
I.uxemburg)  during  Januarv,  amounted  to  1,018,461 
metric  tons.  This  is  but  10,628  tons,  or  1-04  per 
cent,  less  than  in  the  record  month  of  December, 
IQ05  ;  while  in  comparison  with  the  month  of 
January,  1005.  it  shows  an  increase  of  252,252  toirs, 
or  j!2.Q2  ])cr  cent.  It  must,  however,  be  remem- 
bered that  during  the  second  half  of  January  last 
year  the  output  was  already  seriously  affected  by 
the  great  Westphalian  coal  strike.  The  production 
of  Thomas  pig-iron  makes  a  new  liigh  record  this 
month  with  656,330  tons,  the  previous  highest 
having  been  in  October,  1005,  with  654.702  tons. 
We  give  below  some  detailed  figures  in  metric  ton>, 
with  comparisons  : — 

Jaiuuiry,         Dect-inber.  January 

igoCi.  1903.  lyo;. 

l-'niimlry       ..  Ii'>5,()i4  176, .S5?  14/". ■"'/^ 

Bcssfint-r     ..  41.101  3S,4;,.?  31.S05 

Tliomas        ..  (^156.330  65,?, 33,;  474.621 

Steel  and  sjiifgel         Si..S2()  77.509  5'.3C'3 

l'ii(l<Iliiig      ..  74- 1"^'  S2,976  60,602 

Total,  nioutli  i.(ii.^.46r  1,029.084  766,209 

total   (liniii);    the   year    1905  :     10,987,628. 
total   cliirin.^'   the    year    IS)04 :      10.103.941. 


Activity  in  German  Shipbuilding. 

.As  is  the  case  in  the  J5ritish  shipbuilding  industry, 
the  German  yards  at  the  jjiesent  time  are  full  of 
work.  Shipowners,  evidently  believing  that  the 
advance  in  steel  prices  has  not  yet  reached  its 
limits,  arc  negotiating  for  new  tonnage,  and  the 
larger  yards,  which  had  already  been  well  supplied 
with  Go\ernment  orders,  arc  therefore  working  at 
full  pitch.  Thus  the  Bremen  \'ulcan  Company  has 
30,000  new  tonnage  on  its  books.  Of  the  other 
great  yards  on  the  \^'eser,  the  Weser  Shipbuilding 
Company  at  Bremen  is  chiefly  occupied  with  ships 
for  the  Imperial  Navy  and  the  North  German  Lloyd, 
and  the  yard  of  the  I.  C.  Tecklcnborg  Company  in 
Geestemiinde  is  likewise  busy  executing  orders 
for  the  same  great  firm,  together  with  new  tonnage 
for  the  German  Steam  Shipping  Company  at 
1  lamhurg. 

Regulation  of  Shipbuilding  Prices. 

It  is  stated  tliat  an  association  of  the  principal 
shipbuilding  firms  in  Germany  has  been  formed, 
the  chief  object  of  which  is  to  regulate  prices  and  to 
provide  uniform  employment  in  all  yards,  and  also 
to  try  to  eftcct  a  reduction  in  the  cost  ot  estimates. 
The  agreement  came  iiUo  force  on  March   ist. 

The    Urft    Dam. 

This  dam,  by  means  of  which  the  well-known  \alley 
of  the  Urft  is  to  be  converted  into  a  huge  reservoir, 
holding  1,600  million  cubic  feet  of  water,  is  prac- 
tically completed.  The  dam  is  .segmental  in  plan, 
its  mean  radius  being  200  metres.  Its  height 
is  58  metres  ;  length  at  bottom,  228  metres  ;  and 
widtli.  50-5  metres.  It  contains  over  200.000 
cubic  yards  of  masonry.  The  impounded  waters 
arc  to  be  used  for  supplying  a  hydro-electric  power 
st.ition,  the  (juantity  ot  water  disposable  being 
e  luu.ilent  lo  3.(100  kilowatts  during  7.200  hours 
]>er  annum  :  but  as  the  lull  power  will  not  be  taken 
during  so  long  a  period,  the  plant  actually  iHStallcd 
will  be  of  considerably  greater  capacity'.  The  head 
a\  ailable  will  \ary  from  230  ft.  to  330  ft.  Elec- 
tricity will  be  generated  as  threc-i^hase  current 
at  5.')(io  \olts,  which  will  be  transformed  up  to 
35  000  \olts  for  transmission  by  overhead  con- 
ductors. Part  of  this  current  is  to  be  supplied 
lo  the  city  of  .\ix-la-Chapelle.  The  loss  on  the 
line  is  expected  lo  reach  30  per  cent. 

British  Coal  in  Germany, 

It  will  be  seen  fnmi  the  subjoined  figures,  whicli 
arc  taken  from  an  official  report  on  the  import 
trade  of  British  and  Clerman  coal  into  Hambur,e 
last  year,  that  the  aggregate  importations  of  Britisli 
and  Westphalian  coals  to  Hamburg  were  about 
65o,o(K)  tons  greater  than  in  the  year  1004.  Thi; 
excess  was  entirely  due  to  increased  importation? 
of  British  coa!  :    for  ihose  of  Westph.dian  coal  were 
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lo.ocKi  loiis  less  than  in  the  pro\ious  \-car.  Impor- 
tations o!  coal  into  Hamburg:  — 

German 
Year.  British.      (Westplialian).        Total. 

Tons.  Tons.  Tuns. 

1901  ..         2,691,790         1,724,000         4,415,790 

^9oz..  ..         2,792,822         1,773,000         4,565,822 

1903  •■  ..         3,067,400         1,874,300        4.941,700 

1904- ■  ..         2,953,711         1.986,000        4,939,711 

190.1  •  •  ..  3,600,000  1.976,000         5,;76,ooo 

Note — The  importations  ot  Silesian  as  well  as  o) 
American  coal  to  Hamhurg  in  1905  were  ipiite  trifling. 
The  prospects  for  'the  present  year  for  the  West- 
phalian  coal  trade,  as  well  as  for  the  import  trade  of 
British  coal  into  Germany  are,  ho\ve\cr,  considered 
to  be  \cry  favourable.  All  o\er  Germany  different 
kinds  of  public  works  are  being  taken  in  hand,  and 
at  Hamburg  alone  the  extensi\-e  works  for  im- 
proving the  existing  railway  arrangements,  the 
construction  of  new  local  electrical  Hnes,  of  a  tunnel 
under  the  Elbe,  of  the  new  shipbuilding  yard  of  the 
"  Vulcan  "  Company,  will  call  for  large  supphes 
of  coal.  It  may  be  here  added  that  the  new-  dock 
at  Hamburg  for  British  colhers  has  been  consider- 
ably enlarged,  so  that  the  number  of  unloading 
berths  for  the  vessels  is  now  greater  than  before. 
German  Metal  WorRer's  Demands. 

llic  Berlin  Lokal  .\nzeiger  publishes  a  message 
from  lissen,  according  to  which  the  Metal  Workers' 
Syndicate  are  engaged  in  an  agitation  in  favour 
of  the  introduction  of  a  ten-hours'  day,  the  estab- 
lishment of  a  minimum  wage,  the  regulation  of 
night  and  Sunday-duty,  and  the  election  of  workmen's 
committees  for  the  founders  and  moulders.  This 
propaganda  is  being  earned  forward  throughout 
the  Emjjire,  and  it  was  declared,  at  a  recent  meeting 
in  Ge\elsberg,  that  if  these  demands  of  the  syndicate 
are  not  acceeded  to,  there  is  nothing  left  for  that 
body  to  do  but  to  proclaim  a  strike. 

Probable  Imports  of  Cleveland  Iron. 

So  far  as  the  Continental  iron  trade  is  concerned, 
there  seems  to  have  been  no  deterioration  in  the 
position  during  the  past  month.  Indeed,  in 
Germany  rather  the  re\erse  is  the  case.  Producers 
appear  still  to  have  some  difficulty  in  dealing  with 
the  orders  which  are  coming  in,  both  the  home  and 
the  export  trade  being  exceptionally  active.  This 
situation  gives  rise  to  hopes,  referred  to  in  a  para- 
graph on  the  previous  page,  that  Germany  wiU  be 
able  to  take  an  increased  quantity  of  Cleveland  iron 
from  this  countrs"  during  the  spring,  more  especially 
as  the  iron-foundrj^  trade  there  has  shared  in  the 
general  prosperity.  Should  this  be  the  case,  it 
may  quickly  alter  the  \-ic\vs  of  speculators  with 
regard  to  warrants,  but  it  may  be  well  not  to  be  too 
sanguine  on  this  head,  for  the  rapid  increase  in  the 
output  of  German  pig-iron  has  to  be  taken  into 
account.  In  Belgium  the  feeling  is  not  so  strong, 
although  jjrices  remain  \ery  steady. 

The  Effect  of  the  New  German  Tariff. 

Tlie  new  and  carefully  devised  German  Customs 
Tariff  came  into  operation  on  .March  ist,  and  some 
information    concerning    its    influence    on    Britisli 


industries  will  be  of  real  interest.  It  is  true  that 
the  inlornuuion  can  be  obtained  by  anybodv  who 
luis  the  requisite  time  at  his  disposal  from  the 
Board  of  Trade  translation,  but  as  this  is  a  .somewhat 
bulky  volume,  with  a  new  method  of  classification, 
a  full  understanding  of  it  makes  a  call  on  the 
time  of  tlie  business  man  which  he  is  but  infre- 
quently disjiosed  to  dc\-ote  to  such  a  pur]wse. 
rhere  is  a  feeling  that  the  introduction  of  this  new 
tariff  marks  a  crisis  in  British  trade  with  Germany, 
and  it  is  not  unreasonably  contended  that  the 
character  of  the  duties  imposed  is  such  as  will 
inevitably  lead  to  a  serious  contraction  of  that 
trade  with  Germany.  In  many  instances  the  new 
duty  IS  a  considerable  advance  on  the  old,  and  it 
is  to  be  noted  that  the  few  instances  in  which  the 
new  tariff  is  lower  refer  mainly  to  raw  materials 
and  not  to  manufactured  goods.  (_)n  anchors  the 
increased  duty  per  1<X)  kilos  is  2  marks,  on  tools 
it  has  risen  from  15  to  jo  marks,  on  steel  pens  from 
60  to  00  marks,  on  sewing  needles  from  60  to  100, 
on  machine  needles  from  60  to  qtx)  marks,  on  files 
up  to  6:'  in.  the  increased  dutj-  is  from  15  to  28 
marks,  on  wire  (covered)  from  12  to  36  marks,  and 
steel  rules  and  gauges  pay  28  marks  in  place  of  10. 
From  these  few  examples  quoted  abox'e  it  is  clear 
enough  that  the  new  taxes  will  fall  particularly 
heavy  upon  certain  industries.  One  important 
feature  to  which  attention  should  be  directed  is 
that  other  countries  are  negotitating  for  a  remission 
of  the  high  duties  of  the  general  tariff,  but  themost- 
fa\oured -nation  clause  will  apply  to  (ireat  Britain 
in  cases  of  remission. 

Proposed  Export  Duty  on   Swedish   Iron   Ore. 

Keplymg  in  the  Second  Swedish  Chamber 
to  an  interpellation  of  Professor  Kjellen.  as  to 
whether  an  agreement  existed  between  Sweden  and 
any  foreign  Power  which  would  restrict  Sweden's 
liberty  in  imposing  an  export  duty  on  iron  ore,  the 
Minister  of  Foreign  .Affairs  stated  that  the  Swedish 
("lovernment  had  perfect  freedom  of  action  in  the 
matter.  He  added  that  he  did  not.  however, 
mean  bv  this  to  express  anv  \iew  as  to  the  necessity 
of  iiniiosing  such  an  export  clui\  at  tiie  present 
time. 

The  Feeling   in  England. 

1  he  British  Iron  and  Coal  Trades  .\ssociation  has 
given  expression  to  file  general  feeling  of  uneasiness 
with  which  iron  producers  \iew  the  agitation  on  the 
part  of  a  large  section  of  the  Swcilish  Parliament 
in  fa\our  of  imposing  an  export  duty  on  iron  ore. 
Se\'eral  motions  are  before  the  House,  two  of  which 
favour  an  impost  of  20  ore  on  each  ton  of  ore  ex- 
ported, and  in  addition  urge  the  expeditious 
determination  of  the  best  method  of  adjusting  the 
duty  in  proportion  to  the  quantity  of  iron  con- 
tained in  the  ore.  Three  other  proposals  favour 
a  duty  of  50  (ire,  and  one  that  that  duty  shall  be  a 
minimum,  but  that  all  exported  ores  with  an  iron- 
yielding  quality  of  over  60  per  cent,  shall  be  .sub- 
jected to  a  duty  of  one  krone.  In  all  these  motions 
the  justification  for  the  new  departure  given   is  the 
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alleged  need  of  Sweden  (or  the  use  of  all  her  mineral 
resources  in  the  development  of  her  home  industries. 
Exports  of  Swedish  pig-iron  do  not  exceed  6fX3,o(K) 
tons,  of  open  hearth  ingots,  2  io.ocxd  tons,  of  Bessemer 
ingots.  113,000  tons,  blooms  and  billets,  226.000 
tons,  and  bars  have  ne\-er  reached  a  total  of  200,000 
tons.  In  the  absence  of  coal  and  coke  it  is  difficult 
to  sec  how  this  comparatively  limited  production 
can  be  greatly  extended.  The  present  output 
of  Swedish  iron  ore  is  about  3,000,060  tons,  the 
greater  part  of  which  is  sent  to  Germany,  Great 
Britain.  Belgium,  and  France  in  the  order  named. 
Considering  the  enormous  iron-ore  resources  of 
the  country,  it  would  seem  that  the  apprehensions 
entertained  of  an  early  exhaustion  of  the  a\ailabk- 
supplies  are  quite  unjustified. 


Effect  of  Hot  Riveting. 

The  eftect  of  hot  rivetinf;  on  rivet  steel  has  been 
the  subject  of  recent  experiments  described  by 
M.  Fremont.  Samples  of  various  kinds  of  rivet 
steels — first,  without  treatment  :  secondly,  after 
heating  to  the  usual  riveting  temperature,  and 
cooling  without  undergoing  any  work  :  and,  thirdly, 
after  being  formed  into  a  ri\'et  were  liveted  whilst 
liot  under  a  pressure  of  25  tons,  and  allowed  to  cool 
under  the  tension  due  to  contraction,  etc.  The 
results  of  the  tests — tensile  and  impact — show  that 
in  each  case  the  material  has  been  decidedly  im- 
proved in  quality'  bv  cooling  under  tension.  As 
tile  brittleness  is  not  increased,  it  does  not  seem 
possible  to  account  for  the  increase  of  tensile 
strength  as  an  effect  of  the  rapid  coohng. 


Colonial  and  Foreign. 


Colombo  Harbour  WorKs. 

The  new  graving  dock  at  Colombo  was  rccentlv 
filled  for  the  first  time,  and  this  incident  marks  the 
practical  completion  of  these  important  works,  the 
three  breakwaters  enclosing  an  area  fifty  acres  larger 
than  the  new  harbour  at  Do\^er.  The  north-w^est 
breakwater  is  2,670  ft.  in  length.  ^2  ft.  in  width, 
while  the  foundations  of  the  block  work  extend  to 
30  ft.  below  low  wa;ter.  It  is  founded  throughout 
that  level  on  a  rubble  base.  The  main  or  southern 
entrance  to  the  harbour  is  800  ft.  in  width,  and  the 
northern  entrance  700  ft.  in  width.  The  gra\ing 
dock  is  700  ft.  long.  82  ft.  in  width  at  entrance, with 
a  bottom  depth  of  63  ft.  over  the  sill.  The  pumping 
engines  are  of  the  most  modern  type,  and  have  been 
tested  to  discharge  67,000  tons  of  water  in  3  J  hours. 
The  work  now  so  near  completion  is  onlv  part  of  a 
vast  engineering  scheme  which  will  be  eventually 
carried  out.  There  is  a  project  for  an  enclosed  dock 
or  inner  harbour  with  easy  communication  to  the 
main  railway  line  which  presents  no  particular 
engineering  difficulties,  although  the  estimated 
cost,  which  is  put  down  at  three  milhons  sterling, 
makes  the  carrying  out  of  the  project  impossible 
at  the  present  time.  This  proposed  dock  would 
cover  115  acres,  provide  13,200  ft.  of  quay  space, 
take  thirty-five  of  the  largest  ocean-going  steamers 
in  30  ft.  of  water,  and  have  a  jetty  at  the  east  end 
1.500  ft.  long,  by  500  ft.  wide,  with  two  parallel 
lines  of  sheds.  The  dock  to  which  reference  is 
made  above  is  expected  to  be  opened  in  July  or 
.\u,i;ust    next. 

The  Cape  Town  Water  Scheme.  '' 

The  reports  of  the  engineers  have  now  been  issued. 
That  of  Mr.  T.  Stewart  is  drafted  on  the  lines  of 
the  Cape  Peninsula  Commission's  report  of  1902. 
and  considers  alternative  supplies  drawn  from  the 
Berg  River  or  the  Wemmer's  Hoek  Valley.  For  the 
former  scheme  will  be  required  the  construction  of 
a  dam  to  impound  1.063,000,000  gallons  of  water, 
costing  £738.000:  a  steel  pipe  line.  /377,oc,o  :  and 
a     balancing     reser\'oir.     /lo.coo  :      or     a    ti  tal    of 


/i,i2  5,oo<:j.  For  the  latter  scheme  a  dam  to  im- 
pound for  six  months  2,025,000,000  gallons,  giving 
a  daily  supply  of  io,ooo,cxx)  gallons,  at/492,000  ;  or 
a  smaller  dam.  giving  a  supply  for  five  months, 
£450,000  ;  with  a  steel  pipe  line  costing  either 
£375,000  or  £^250.000.  the  latter  for  a  five  million 
gallons  daily  supply  :  the  balancing  reservoir  in 
both  cases  costing  £10,000  each  :  the  totals  being 
£877,000  and  £752,cxx).  The  five  million  gallons 
supply  from  the  Berg  River  includes  dam,  £738,000  ; 
pipe  hne,  £264.000  :  and  balancing  reservoir, 
£10,000;  or  a  total  of  £1,012,000.  The  schemes 
propounded  by  Messrs.  John  Taylor,  Sons,  and 
Santo  Crimp.  Westminster,  S.\\'.,  are  three  in  num- 
ber, and  make  provision  for  thirty  years  for  a 
maximum  population  of  175,000  persons.  Thev 
are: — (i)  Impounding  of  5,000,000  gallons,  and 
supply  by  5.500.000-galIon  capacity  single  main, 
£573.0(x) ;  (2)  7. 500.CXX3 gallons,  and  single  7,500,00(1 
gallon  main,  £742.5(.)o  :  and  (3)  10,000,000  gallons, 
5.o<x>.<k;kj gravitation  main.  £707.000.  The  decision 
rr!-ts  with  the  Joint  Coinniittec. 

The  Halifax  Dockyards. 

The  Imperial  Government  has  offered  to  transfer 
to  the  Canadian  authorities  the  Halifax  dockyards, 
including  the  dry  dock  and  residences.  The  Marine 
Department  is  accordingly  prepared  to  take  o\-er 
the  propertv. 

Egyptian   Steamer  Services. 

Passenger  steamers  arc  nuu  running  between  Port 
Said  and  Matarieh.  The  steamers  were  built  for 
the  Menzalch  Company  by  the  Anglo-American 
Kile  Company  in  thelattcr's  workshops  at  Karputy- 
They  are  of  tlie  stern-wheel  type,  with  double 
l)ioinenade  decks.  Tugboats  and  cargo  barges 
have  also  been  constructed.  Owing  to  the  shallow 
waters  tra\'ersed  some  difficulty  has  been  ex- 
perienced in  attaining  the  estimated  speed,  and  it 
IS  possible  that  dredging  operations  may  be  under- 
taken. The  service  will  be  facilitated  when  tlie 
canal  is  continued  uj)  to  Raswa.  where  a  quay  is 
under   consti-uction. 
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American   Iron. 

The  In.n  Age.  m  its  weekly  review,  states  that  the 
jiig-iron  market  has  been  dull  with  a  deadlock 
between  buyers  and  sellers.  The  uneasiness  of 
scUci-s  has  caused  signs  of  weakness  in  the  market, 
as  consumers  believed  that  the  top  had  been  reached 
and  were  withholding  their  orders.  It  is  reported 
that  the  letting  of  cast-iron  pipe  contracts  by 
Western  cities  has  been  postponed,  but  the  con- 
sumption is  enormous,  and.  despite  a  record-breaking 
output,  stocks  are  shrinking.  Shipments  of  finished 
material  are  on  an  unparalleled  scale.  The  outlook 
for  structural  steel  is  brilliant,  and  a  large  amount 
of  business  in  sight.  Contractors  in  New  York 
are  estimated  to  have  to  place  before  May  200.000 
tons  of  shapes,  and  a  further  300.000  tons  before 
next  fall.  The  American  Bridge  Company  has 
closed  a  contract  for  60.000  tons.  The  Pennsyl- 
\ania  Railroad  is  negotiating  for  25.000  tons  of 
rails.  It  is  untrue  that  a  final  rupture  has  taken 
place  in  the  ore  lands  deal,  which  will  be  resumed 
later.  The  foreign  demand  for  rolled  products 
IS    actixe. 

Large  Orders  for  Finished  Steel. 

The  latest  adx'ices  from  Pittsburg  report  that 
during  the  past  week  the  orders  for  pig-iron  have  been 
small,  but  verv  numerous  both  for  foundr\-  and 
basic  pig.  which  are  steadily  held.  Northern  Forge 
iron  is.  however,  lower.  It  is  now  believed  that 
the  market  will  be  sustained  owing  to  the  heavy 
consumptiongoing  on.  Grev  Forge  is  quoted  Sl7'io 
laid  down  at  Pittsburg.  In  the  finished  steel  trade 
the  pending  enormous  local  building  contracts 
referred  to  abo\'e  are  the  feature. 
American  Ship  Canal  Scheme, 

An  important  canal  measure  has  just  been 
passed  by  the  House  of  Representatives.  The 
Bill  incorporates  the  Lake  Erie  and  Ohio  River 
Ship  Canal  with  an  authorised  capital  of  /i  2.ooo.cxxj. 
Bitter  opposition  is  being  developed  against  the 
measure,  on  the  ground  that  the  feeders  of  the 
canal  system  would  have  a  serious  effect  upon  the 
Falls  of  Niagara.  The  advocates  of  the  canal  have 
declared  that  if  constructed  it  would  furnish  the 
missing  link  in  the  chain  of  waterways  by  which 
\essels  will  eventually  be  enabled  to  make  inland 
voyages  either  from  New  York  or  Canadian  ports 
to  the  Pacific  Ocean,  via  Lake  Erie,  the  Mississippi 
River,  the  Gulf  of  Mexico,  and  the  Panama  Canal. 

New  Lining  for  Furnaces- 
Robert  Di.xon  and  Co..  of  Pittsburg,  have  brought 
out  a  new  lining  for  parts  of  furnaces  which  arc 
exposed  to  the  hottest  parts  of  the  flame,  such  as 
soaking  pit  arches,  blocks  of  crucible  furnaces, 
back  and  front  walls,  and  jambs  and  doors  of  heating 
furnaces,  and  bridge  walls.  The  material  is  known 
as  Dixonite,  and  it  is  stated  w'ill  not  shrink  or 
expand  to  any  degree,  and  can  be  rammed  or  other- 


wise placed  where  repairs  are  necessary.  Us 
analysis  is  as  follows:  silica.  91-05  per  cent.; 
alumina,  ; 76  per  cent  :  oxide  of  iron.  0-42  per  cent.  ; 
lime.  0-J4  per  cent. 

Cast  Steel  for  Locomotive  Cylinders. 

Cast  stcc!  is  being  used  in  a  field  which  was  formerly 
filled  exclusively  by  cast  iron  :  namely,  the  con- 
struction of  locomotive  cylinders,  and  saddles. 
The  Penn  Steel  Casting  and'  Machine  Company,  of 
Chester.  Pa.  recently  cast  and  finished  several  steel 
cyhnders  for  the  New  York  Central  Railroad.  One 
of  the  ad\-antagcs  found  in  these  cylinders  was  that 
thinner  sections  could  be  used  than  in  cyhnders 
made  from  c<ist  iron. 

Armour  Plate   Bank  Vaults. 

The  Carnegie  Steel  Company  has  just  closed  a 
contract  with  the  Com.mcrcial  National  Bank,  of 
Chicago,  for  the  construction  of  the  largest  armour- 
plate  safety  deposit  vault  in  the  world.  It  will  be 
46  ft.  square  and  9  ft.  high,  and  the  materal  to  be 
used  is  the  nickel  Harvcyised  face  hardened 
steel  identical  with  that  used  by  the  United  States 
Government  to  protect  its  battleships  and  cruisers. 


Creosoting  Timber. 

Some  particulars  are  given  by  Mr.  P.  F.  Dundon. 
in  a  paper  read  before  the  Wood  Preservers, 
Association  at  Chicago,  of  a  process  adopted  for 
creosoting  Oregon  pine.  By  ordinary  methods 
of  creosoting.  it  has  been  found  that  with  Douglas 
fir.  which  is  of  a  dense  nature,  it  is  difficult  to 
obtain  a  deep  penetration  of  the  preservative, 
and  that  the'  penetration  is  irregular,  varying 
from  ',  in.  to  2  in.  in  dilTerent  parts  of  the  surface. 
The  process  described  by  Mr.  Dundon  consists  in 
submerging  the  timber  in  creosote  inside  a  retort, 
which  is  heated  until  the  creosote  attains  a  tem- 
perature of  from  212  deg.  Fahr.  to  220  deg.  Fahr. 
At  this  temperature  the  oil  will  not  boil,  but 
the  water  and  sap  which  are  contained  in  the  timber 
absorbs  heat  from  the  oil  and  evaporates,  the  yapour 
passing  nif  freely  through  a  condenser.  It  is  stated 
that  tire  timber  treated' in  this  way  has  its  strength 
and  elasticity  preserved,  and  that  piles  so  treated 
become  harder  than  in  the  natural  state,  while  those 
treated  by  the  steam  vacuum  process  become  soft, 
spongy,    and   Vinttle. 

Portland  Cement  Industry  in   America. 

The  industry  continues  to  make  very  rapid  strides. 
Whereas  in  1X90  there  were  16  factories  producing 
annually  -?3.5,(xx)  barrels  of  Portland  cement,  there 
were,  in  "1905,  82  plants,  with  an  estimated  annual 
output  of  ^i,"oco,ooo  barrels.  The  manufacture  has 
increased  about  100  fold  in  16  years,  for  in  1889  the 
total  production  was  300,000  barrels.  Since  the  exten- 
sion of  the  use  of  this  material  the  amount  of  natural 
cement  produced  in  America  has  rapidly  diminished. 
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The     Home     Metal     Market.     February  5  to  March  6. 
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Engineering  in  the  American  Navy. 


IX  view  of  the  recent  regulations  affecting  the  status 
of  the  engineer  officer  in  the  British  Navy,  it  is 
Hiteresting  to  turn  to  the  experience  of  America  in  the 
matter  of  engineering  organisation.  We  arc  enabled 
to  do  so  from  the  American  point  of  \-ie\v  by  reason  of 
a  paper  entitled  "  Is  Amalgamation  a  Failure."  which 
Lieut. -Commander  L.  H.  Chandler  has  just  laid  before 
the  United  States  Naval  Institute. 

The  paper  is  of  exceptional  interest  for  the  writer,  who 
since  the  passage  of  the  Personnel  Bill  in  1S99.  has  been 
a  consistent  believer  in  the  amalgamation  of  the  line 
and  engineer  corps.  "  Follow  naval  history."  he  says, 
"  from  the  beginning,  and  you  will  see  that  from  the 
days  when  sea  warfare  first  became  a  science  '  amal- 
gamation '  has  been  the  key  to  success." 

Until  i^QQ  in  the  American  Xavy  there  had  always  been 
two  separate  corps  of  of&cers  employed,  the  line  and  the 
engineer  corps.  By  that  date,  however,  the  clamour 
for  something  better  had  become  so  persistent  among 
the  more  progressive  officers  of  the  navy  (headed  by  the 
then  Assistant  Secretary  of  the  Xa\-y,  the  Hon.  Theodore 
Roosevelt)  that  the  old  conservative  element  was 
routed,  and  the  "  Personnel  Bill,"  under  which  it  is  now 
organised,  became  law,  amalgamating  the  line  and 
engineer  corps,  and  making  all  oflicers  af  the  new  line 
(subject  to  certain  well-known  and  important,  but 
temporarv  exceptions)  subject  to  duty  on  deck  or  below 
as  the  exigencies  of  the  service  might  demand. 

Points    for    Attention. 

The  training  afforded  by  the  United  States  Naval 
Academv  is  discussed  in  detail,  the  author  concluding 
that  from  no  engineering  school  in  the  world  does  any 
young  man  go  forth  better  equipped  to  become  a  pro- 
ficient engineer,  either  theoreticalU^  or  practically.  He 
concludes  that  the  Naval  Academy  graduate  of  to-day  is 
in  possession  of  ample  knowledge  to  enable  him  to  pass 
the  reqirired  examination  for  license  as  a  chief  engineer 
of   an   ocean-going   steamer   of   unlimited    tonnage. 

So  far  as  engineering  is  concerned,  however,  he  points 
out  that  the  letter  and  spirit  of  the  Personnel  Bill  have, 
for  various  well-known  reasons,  prominent  among  which 
has  been  the  scarcity  of  officers,  not  been  complied  with 
in  the  following  particulars  : 

('0  Young  officers  have  not,  in  general,  been  given 
subordinate  engineering  duty. 

(/))  Young  officers  of  but  little  experience  of  any  kind 
have  been  given  more  highly  responsible  duties  in 
engineering  than  they  have  in  other  branches. 

(c)  Young  officers  have  not  been  encouraged  to  give 
special  attention  to  engineering,  and  such  as  have  done 
so  have  done  it  without  any  special  assistance  or  smooth- 
ing of  their  path.  These  statements,  by  the  way,  are 
merely  an  epitome  of  the  remarks  of  the  engineer-in- 
chief.  Within  certain  limits,  he  is  convinced  that  the 
present  organisation  is  most  admirable  if  carried  out  in 
its  entirety. 

Designing. 

There  is  a  phase  beyond  this,  however,  in 
regard   to   which   he,  as   a   most   consistent   and   ardent 


advocate  of  amalgamation,  believes  a  change  should  be 
made.  This  is  not  in  relation  to  steam  engineering 
alone,  but  relates  to  ordnance  and  electrical  engineer- 
ing as  well.  It  is  the  question  of  providing,  not 
operating  engineers  of  the  several  branches  mentioned, 
but  designers. 

That  constant  sea-going  does  not  permit  a  man  to 
fully  develop  his  latent  abilities  as  a  designing  mechanical 
engineer  of  any  brancli  is  shown  to  be  acknowledged 
in  foreign  navies  by  the  fact  that  most  of  their  designers 
are  non-sea-going  civilian  employees.  This  foreign 
practice  he  believes  to  be  as  far  from  the  happy  mean 
in  one  direction  as  the  American  is  in  the  other,  for  it 
is  hard  not  to  believe  that  it  is  not  only  advisable,  but 
absolutely  necessary,  for  the  designer  to  have  some 
practical  experience  afloat  with  the  gear  which  he  is 
called  upon  to  design. 

.-\s  regards  the  cry  for  more  engineers,  it  is  pointed 
out  that  at  the  time  of  the  passage  of  the  Personnel  Bill 
the  navy  had  just  been  enormously  enlarged,  find  it 
has  remained  so  enlarged  ever  since.  Had  the  Personnel 
Bill  never  been  passed,  there  would  to-day  be  exactly 
the  same  outcry  for  more  engineer  officers,  and  the  need 
would  be  just  as  great.  The  demand  for  more' line 
officers  is  to-day  just  as  great,  if  not  greater,  than^that 
for  more  engineers,  and  it  would  be  just  as  correct  to 
charge  the  present  shortage  of  line  officers  caused  by 
the  expansion  of  the  navy  to  the  workings  of  the  Per- 
sonnel Bill,  .  .  .  as  it  is  to  chai'ge  upon  that  measure  the 
present  strong  need  for  engineer  officers  caused  by  the 
same  enlargement.  .  .  In  other  words,  it  is  denied  that 
the  amalgamation  has  reduced  the  number  of  com- 
petent engineer  officers  available,  and  asserted  that  the 
present  cry  for  more  engineers  is  caused  exclusi\-ely  by 
the  same  reasons  that  ha\-e  brought  about  the  present 
great  scarcity  of  sea-going  officers  of  both  branches. 

The  author  expresses  his  belief  in  a  line  of  the  navy, 
each  member  of  which  shall  be  able  to  perform  efficiently 
the  daily  duties  of  the  ship  in  all  branches,  on  deck  and 
in  the  engine-room,  and  the  care  and  handling  of  turrets, 
guns,  machinerv,  and  torpedoes,  the  caring  for  and 
running  of  dynamos  and  motors,  and  even,  iconoclastic 
as  it  may  seem,  the  handling  of  the  accounts  of  the  pay 
as  well  as  of  all  other  departments.  Let  each  man  seek 
his  bent  in  designing  engineering,  one  or  more  branches, 
and  with  the  system  of  warrant  and  petty  officers  now 
in  existence,  the  author  believes  that  the  L'nited  States 
would  have  the  finest  organisation  in  the  world. 

U.S.   Naval  Academy. 

A  description  is  given  of  the  present  plant  for 
instruction  in  engineering  at  the  United  States  Naval 
.\cademy,  commencing  with  the  Jlodel  Room. 

This  contains  types  of  the  different  auxiliaries,  air, 
circulating,  and  feed  pumps,  etc.,  found  on  board  naval 
vessels  :  sectional  models,  valves  and  valve  gearing  : 
models  of  triple  and  quadruple  expansion  engines  ; 
indicators  ;  types  of  steam  turbine  vanes  ;  models  of 
steam  steering  and  capstan  engines  ;  full-size  working 
model    of    the    United     States    steamship    Connecticut's 
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reversing  engines  ;  reversible  ash  hoist  engines  :  sec- 
tional and  working  models  of  steam  launch  engines  ; 
working  model  of  valve  gear  and  link  motion  :  elements 
of  Niclausse.  Babcock  and  Willcox,  and  Cahall  boilers  ; 
together  with  the  various  naval  construction  models  in 
the  way  of  sections  of  various  types  of  ships  ;  and  working 
models  of  machinery  under  the  cognizance  of  the  Bureau 
of  Construction  and  Repair.  Various  instruments  of 
precision,  as  well  as  fuel  and  gas-testing  apparatus, 
are  also  provided. 

Mechanical    Laboratory. 

This  contains  one  air  compressor  :  two  Wheeler  con- 
densers :  one  triple-expansion  experimental  engine  with 
tank  ;  one  dense  air  and  one  ammonia  ice  machine  ; 
one  evaporating  plant  with  pumps  and  distiller  ; 
one  sixteen-kilowatt  marine  direct-connected  generator  : 
one  twenty-five-kilowatt  generator  driven  by  a  Curtis 
steam  turbine  ;  one  15  h.p.  De  Laval  steam  turbine  :  one 
Riehle  testing  machine  ;  one  complete  set  of  pneumatic 
tools,  with  ail  attachments  ;  two  engines  for  disassem- 
bling, marking  adjustments,  etc.  :  one  Roots  blower  : 
and  Prony  brakes,  dynamometers,  and  enaiine-  and  boiler- 
testing  apparatus. 

WoodworKing  Shop. 

Tlie  equipment  consists  of  eighteen  woodworking 
lathes  ;  one  power-driven  band  saw  ;  one  power  saw 
bench  :  several  hand-power  tools  and  benches.  The 
power  machinery  is  motor  driven. 

Machine  Shop- 

The  equipment  consists  of  the  following  tools,  part 
driven  by  motors  and  part  by  belts  and  shafting  :  thirty- 
seven  lathes,  from  14  in.  to  27  in.  swing  :  four  planers, 
si\  shapers  :  four  drill  presses  :  three  sensitive  drilling 
machines  ;  one  combined  drilling  and  slotting  machine  : 
three  milling  machines  :  three  slotting  machines  ;  one 
radial  drill  :  one  spliner  ;  one  grinding  machine  ;  two 
boring  machines  :  one  pipe,  cutting  machine  :  three  tool 
grinders,  one  milling  cutter  and  tool  grinder  ;  and  one 
drill  grinder.  A  vise  bench  accommodating  seventy 
midshipmen  is  also  available. 

Coppersmith    Shop. 

.\  shop  of  good  capacitv  and  well  equipped  is  avail- 
able. 

Foundry. 

This  is  in  progress  of  considerable  expansion,  and  will 
have  a  small  cupola,  complete  with  blowers,  elevator  to 
charging  door  :  core  oven  :  cranes  ;  crane  ladles  ; 
brass  furnaces,  etc.     Oil  fuel  is  used  for  the  brass  furnaces. 

Forge. 

This  is  supplied  witli  twenty-eight  forges,  with  necessary- 
outfit  :  a  steam  hammer  and  an  oil  annealing  and 
hardening  furnace. 

Boiler  Shop, 

This  is  equipped  with  a  Ward  round  boiler,  and  with 
two  small  units  of  the  typical  water-tube  boilers  of  the 
United  States  Navy.  These  are  used  for  boiler-test 
instruction  and  to  drive  so  much  of  the  general  steam 


engineering  plant  as  is  not  motor  driven.  This  shop  is 
fitted  as  a  building  and  repair  shop  for  instruction  in 
construction  and  repair  of  all  types  of  shell  and  water- 
tube  boilers. 

Mould  Loft. 

.\  large  room  has  been  laid  otf  for  i>ractical  instruction 
in  mould-loft  work. 

Drawing  Room. 

.\  large  well-equipped  drawmg  ronni  is  provided. 

Electrical  Equipment. 

.\  three-wire  system  of  lighting  and  power  mains  is 
installed  with  accessories,  and  is  used  lor  purposes  of 
instruction. 

WorK  Afloat  during  Academy  Year. 

.\  nvimbcr  of  modern  ships  of  different  types  are 
maintained  at  the  .\cademy  for  this  work. 

Work  Afloat  during  Practice  Cruises. 

In  the  summer  the  first,  second,  and  tliird  classes  go 
aboard  ships  of  all  types,  from  battleships  down,  for  three 
months  in  each  vear. 


Battle  Practice  Results. 

The  results  of  battle  practice  by  tlic  British  Fleet  last 
year  show  a  very  considerable  improvement,  and  the 
average  range  at  which  the  practice  was  carried  out  was 
much  longer  than  in  previous  years.  The  following  are 
the  squadrons  and  ships  in  order  of  merit  : 


Squadion. 

Channel  Kleet    

3rd   Cruiser   Squadr< 

Mediterranean  

Atlantic    

China    

2n-t  Cruiser  Squadro 
1st  Cruiser  Squadron 

Australia 

Ewt  Indies 

Cape  of  Good  Hore. 


1-irstSliip  in 
Squadron. 


374"S 
268-8 


Lc-.'iathan  ... 

Queen    322-2 

King  Edtuard  I'll ..   261-4 


47-5 
46-S 


I  lampshiic <)0-. 

Kwj/ahti 46-i 


Total. 


Obituary. 

Mk.  Jamics  Edw.-\kii  III  I.  M.Inst.C.i;.,  whose  sudden 
death  occuiTed  on  the  20th  ult.,  was  a  director  of  Sir 
William  .^rrol  and  Co.,  Ltd.,  and  took  an  active  part 
in  the  construction  of  the  Forth  Bridge.  He  w-as  in 
sole  charge  of  the  Tower  bridge  works,  and  his  designs 
are  now  being  carried  out  for  the  new  bridges  in  process 
of  construction  at  Cairo.  Deceased  was  only  46  years 
of  age. 
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The  Fastest  Trains  in  Europe  and 

America. 


By    Arnold    Kramer. 


SINCE  tlie  fast  train  trials  on  tlie  Maricnlcldc- 
Zossen  line,  we  have  heard  a  great  deal  about 
train  speeds,  but  unfortunately  those  who  write,  often 
know  \erv  little  about;  the  subject.  We  shall  not  con- 
sider here  whether  speeds  far  higher  than  those  attained 
by  the  fastest  trains  now-a-days  would  be  satisfactory 
financiallv.  There  can  be  no  doubt  that  the  present 
speeds  will  be  still  further  increased,  not  only  by  steam 
trains,  but  also  by  electric.  Little  by  little  within  a 
more  or  less  distant  period,  trains  will  inevitably  be 
run  faster  on  nearly  all  railways. 

JNIanv  readers  will  be  interested  to  know  what  are  the 
fastest  trains  in  the  world  at  this  moment.  In 
this  respect,  Germany  is  still  behind  not  onlv 
France,  but  also  England  and  America.  The  main 
reason  for  this  lies  in  the  lighter  construction  of  the 
German  railways'  permanent  way,  and  secondly  in  their 
economical  methods  of  working,  because  speed  means 
monev. 

France. 

.•\t  the  moment,  the  Xorthern  of  France  has  the  fastest 
train  in  Europe.  It  runs  between  Paris  and  Calais, 
hauled  by  the  famous  de  Glehn  four-cylinder  compound 
locomotive,  wliich  is  now  in  use  on  most  of  the  French 
lines  and  has  recently  been  introduced  also  into  England 
by  the  Great  Western  Rai'wav. 


The  distance  between  Pans  and  Calais  is  !S.f69  miles, 
and  is  covered  by  the  fastest  train  in  3  hours  i  minute. 
This  means  between  Paris  and  .Vmiens,  where  a  stop  of 
4  minutes  is  allowed  for  coahng  and  watering  the  engine, 
an  a\erage  speed  of  63- 19  miles,  and  between  Amiens 
and  Calais  jQ-jo  mil-s  an  hour.  So  far  Ramsbottom 
water  troughs  between  rail?,  which  on  the  English 
railway's  supply  the  locomoti\-c  with  wa.ter  while  running, 
ha-\'e  not  been  used  on  the  continent  ;  but  the  Northern 
of  France  is  putting  in  troughs  of  the  London  and  North- 
western pattern  between  Paris  and  Calais  in  order  to 
cut  down  stil!  further  the  time  the  trains  take  to  cover 
the  distance. 

America, 

The  fastest  trains  in  the  world  at  present  are  the  famous 
Atlantic  City  Flyers,  running  between  Camden  and 
Atlantic  City,  a  fashionable  watering-place  lying  60 
miles  south-east  of  Pliiladelphia.  The  keen  competition 
between  the  Philadelphia  and  Reading  and  the  Pennsyl- 
vania has  given  rise  to  contests  in  speed  which  began 
during  the  year  i8gcj.  So  far,  the  victor  is  the  Phila- 
delphia and  Reading,  whose  trains  do  the  trip  of  55'5 
miles  at  an  average  speed  of  67-96  miles  an  ho  n-.  The 
Pennsylvaiia's  best  train  travels  its  58  miles  at  an 
avcr.age  speed  of  66-92  miles  an  hour.  The  weight  of 
these  Flyers  is  seldom  below  i  ;o  tons,  and  the  average 


n. :■_.... 

.lOrRNE-i. 

Time 

^■"-«-  i^^peri:^;:^!'" 

Norlh-Eaiteru 

Caledouiau 

G.  Western 

Caledonian 

G.  Western 

G.  Western 

L.  &N.W.K 

L.  &  N.  W 

G.  Central 

Caledonian 

L.  A  N.  W 

Cheshire  I. 

Caledonian 

Caledonian 

C.  Northern 

G.  Western 

G.  Northern 

!■.  Western 

G.  Northern 

0.  Northern 

I.,  i  N.  W 

G.  Northern 

I,.  *  S.  W 

Darlington  to  Y-Mk 

ForrirtoPerlh 

Paddington  to  Bristol  ,i-i'(J  Bath  .     .     . 

Forfar  to  Perth 

Bristol  to  Paddington  via  Badmiutonl. 

Paddiugton  to  Bath 

Willesden  to  Coventry 

Birmingham  to  Euston 

Aylesbury  to  Leicesier 

Stirling  to  Perth 

Lichfield  to  Euston 

Manclie.ster  (Central  to  Seaside.     .     . 

Perth  to  Forfar 

Perth  to  Aberdeen 

Wakefield  [Wesigaie)  to  King's  Cros.s. 

Paddington  to  Exeter 

Kings  Cross  to  Doncaster 

Paddingtou  to  Bham 

Peterborough  to  Finsbury-Paik.     .     . 

HiichintoHuniingdnti 

I-Aiston  to  Startord 

Kings  Cross  to  Pelerlioro 

o-l3 
o-:k 

2-00 
0-33 
2-0) 
1-51 
1-32 
2-00 
1-09 
U-35 
2-05 
0-M 
n-35 
1-37 
3-11) 
3-3f) 
2-49 
2-20 
1-20 

o->? 

2-25 
1-23 
1-31 

:i2  '1, 
USi, 
32  1 . 

117  3,s 

1I16 

&S'; 

113 

r» 

33 

116", 
461  . 

32 '2 

SI 
175 
193 

i5<; 

12'J  'i, 

73 

•Hi 
l:i3l. 

7.J1, 

*S  1  .; 

61-7 
liJ-9 
59-1 
59-0 
aS-S 
57-7 
57-7 
56-5 
56-5 
50-5 
5.5-9 
55-S 
55-7 
55-6 
55-5 
55-3 
55-3 
■«-3 
55-3 
55-3 

55-1 
fK.-O 
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K.nu.T, 

.'"URNin 

.Mil.>:i;;f. 

Minimum 

ot  joiini,  y 

Speed  in  miles 
yer  hour. 

G.  WosK-rn 

Paddiuglon  lo  Exeter 

193  5'8 

3-30 

.55-3 

L.&.N.  \V.  .... 

Euslou  10  Liverpool  fEdge-Hilli.     .     . 

192 

3-I5 

5M 

L.&N.-W 

Wigau  10  Willesdeu 

ISS  1, 

3M1 

51-1 

0.  NorOierii 

M'akefleld  (Weslgate  10  KiDg's  Cross. 

1-5  '"i 

3-10 

5,S-5 

Greiii  Cemral.  .   .  . 

Marylebone  10  Sheffield 

it;4  =;, 

3-(0 

5-f9 

L.&^•.^v 

Eusloii  to  Crewe 

1»S 

2-55 

54-1' 

G.  Norllieru 

Kiug's  Cross  to  Doucaster 

1.'.6 

2- 49 

^>:>-?> 

L.  &  N.  AV.  ..... 

Willesdeii  10  Crewe 

152  ''.. 

2-53 

5i-S 

C-iledojiian 

Carlisle  to  Penh 

150  1', 

2-55 

51 -rt 

is  200  tons.  On  Saturdays  it  is  higher,  as  on  that  day 
thev  often  carry  more  than  500  passengers. 

These  speeds  are  all  the  more  remarkable  in  that  at 
their  two  ends  the  lines  run  for  an  average  distance 
of  a  mile  on  the  public  roads,  where  their  nominal  speed 
is  reduced  to  1 5  miles  an  hour,  and  in  that  both  lines  meet 
outside  Camden  on  a  gradient  with  a  system  of  signals 
based  on  the  principle  "  first  come,  first  served." 

On  certain  occasions,  the  Philadelphia  and  Reading 
railway's  .\tlantic  City  Flyer  has  covei-ed  the  55-5  miles 
in  46^  minutes,  which  means  an  average  speed  of  71-6 
miles  an  hour  ;   for  35  miles  it  was  Si '5  miles  an  hour. 

The  world's  fastest  train  for  a  distance  exceeding 
30:>  miles,  is  the  New  York  Central  and  Hudson  River's 
Empire    State    Express,  as  the  figures  hereafter  show  : 

Empire  State  Express,  from  S'ew  Ycirk  to  Buffalo, 
430-5 J  miles  in  ,S  hours  15  minutes.  Average  speed: 
53-3  miles  an  hour. 

From  London  (King's-cross)  to  Edinburgh.  .393  miles 
in  7  hours  45  mini:tes.  Average  speed  :  507  miles. 
From  London  (Euston)  to  Glasgow,  401  miles  in  8  hours. 
Average  speed  :    50-1  mile-:. 

Sud  Express,  from  Paris  to  Bavonne.  4X6-16  mi'es. 
in    g    hours    43    minutes.       Average    speed  :     io     miles. 


The  Paris  and  Lyons  Companv  announces  for  next 
winter,  a  train  to  run  the  673  n-iilcs  betw  en  Pat  is 
and  Nice  in  13  hours  30  minutes.*  and  this  will  then 
be  faster  than  all  the  afore-mentioned  trains. 


Great  Britain. 

In  1893,  the  speed  of  a  large  number  of  English  trains 
was  accelerated  to  a  most  remarkable  degree  and  the 
table  on  page  529  gives  the  trains  which  run  at  an 
average  of  over  55  miles  an  hour. 

The  Great  Northern  Company  has  four  trains  that 
run  at  a  speed  of  over  58  miles  an  hour.  Three  stages 
without  a  stop  are  over  100  miles  long  and  the  total 
journey  of  439  miles  is  done  at  an  a\erage  speed  of  58 
miles  an  hour. 

The  above  table  show-s  the  longest  runs  without 
a  stop  in  England  (over  1 50  miles). 

The  following  are  some  remarkable  runs  of  English 
trains  on  special  occasions  : — 


The  Cite  d  .izur,  from  Paris  to  Ni, 


iiinutes.  has  been 


TlllM- 

Speed 

1     1 

.lOLRNEY 

Mik-aKt. 

jmu-iicy 
in  hours. 

Stops. 

ded  nosing 
stoppaaes. 

J     1 

.luile  19  . 

Euston  10  Carlisle 

299  1;, 

b-00 

Nil. 

49-S 

-    22.     .     . 

Carlisle  to  Elision 

29'.!  1 ', 

6-05 

Nil. 

19-2 

4511 

.liily  1(1  w  11  . 

Sainl-Pancras  10  Carlisle       .... 

310  ■■':, 

5--)U 

11 

5S-2 

21  «l 

.Inly  H  .     .     . 

Paddiugton  to  Plymouth  (North  Road). 

2-15 

3-53  i/i 

Nil 

(-.3-0 

130 

-   29  .     .     . 

Victoria  to  Brighton 

50=;, 

0-jSi,, 

Nil. 

(52 -7 

-   29  .     .     . 

Rrightou  to  Victoria 

50  ■■>!, 

0-50  Is 

Nil 

tJ)-4 

110 

r>t..-,-n,bfr4.   , 

Marylehoup  10  Maniliester    .... 

306 

5 

.')7-7 

?n 
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New  York  to  Plulcidclphi.i 
Philadelpliia  to  lialtimoi-c. 
Philadelphia  to  Buifalo.  . 
New  York  to  BulTalo  .  . 
New  York  to  Boston  .  . 
Biifl'alo  to  Saint-Louis  .  . 
Baltimore  to  Buffalo  .  . 
Boston  to  Buffalo  .  .  . 
Cleveland  to  Sainil.ouis  . 
Bufl'alo  to  Cleveland  .  . 
Philadelphia  to  Pitisbtu-i; . 
Bufi'alo  to  Chicago  .  .  . 
Cincinnati  to  Saint-Louis  . 
Pittsburg  to  Saint-Louis  . 
Cleveland  to  Chicago  .  . 
Baltimore  to  Pittsburg.  . 
Cincinnati  to  Chicago  .  . 
Cleveland  to  Cincinnati  . 
Pittsburg  to  Chicago  .  . 
Chicago  10  Saint-Louis .  . 
Pittsburg  to  Cleveland .  . 
Baltimore  to  Cincinnati 
Pittsburg  to  Cim-innou.     . 


95-:5 

422-30 
432-68 
232-53 

741-«l 
396-00 
491-80 
K^-CO 

i97-:5 

353 -70 
546-70 
356-33 
660-W 
359-59 
33fi'02 
306-U 


•3iJ 


482-90 
2S6-31 
14S00 

392 -1X1 

3-,'S-Oii 


41-3S 

I3':.2 

39 -S6 

41 -'.Xl 

3lV22 

39-?7 

37-30- 

39  46 

35-26 

39-66 

36-41 

3«-78 

36-20 

38-54 

■X-iM 

3?-(il 

Xi-53 

37-83 

33  •■22 

37-51 

;«-10 

37-12 

3:;-7S 

36-S7 

32-75 

36-45 

32 -C^ 

36-24 

33-31 

35-62 

33-42 

35-54 

32-9S 

35-43 

:«-ii 

S-26 

32-47 

39-77 

31  ■  16 

;>4-t>; 

American  Services. 

From  "the  above  table  can  be  seen  the  present 
service  of  trains  between  the  most  important  American 
towns.  The  average  speed  is  that  of  all  the  trains  run- 
ning between  two  given  towns,  and  this  rule  also  applies 
when  two  towns  are  served  by  two  or  more  railways. 
The  table  only  contains  the  fast  trains  running  long 
distances  without  stopping  and  not  trains  with  many 
stops. 

RemarKable  Special  Runs. 

Lastly,  there  is  a  table  giving  some  particularly  re- 
markable runs  made  in  1903  on  special  occasions  : — 

Frjm  the  Bullet:n  of  the  International  Railw.iy  Congress. 


Incorporated    Municipal    Electf 
Association. 


Tlio    ek-vt^-uth    annual    convention   will  be  hel^ 
tluring    the  week    commencing    June    iSth,  19c 
the    drawing    up    of   the    programme  the    Cou 
otters  01    papers    from    tlie    representatives  of 
and    engineer    members,    on     any   of     the    unelj 
subjects  : — The  commercial  clevek)pmenl.  of  electj 
takings  ;    boiler  house   plant  ;   steam  turbines  ; 
tion   of    machinery    and    various    parts  of    the 
carbon  filament  lamps  ;    public    versus  private  j 
tramwavs. 


- 

! 

nislance         Number 
in  miles.        of  stops. 

Average 
speed. 

.average 
speed 
between 
stations. 

Atlantic  Cit>   10  Caniden.  p.*  R.  R.v 

—           -             —          Pennsylv.  Ry 

Camden  to  Atlantic  City,  P.  &  R.  Ry 

_               _            _     Pennsylv.  Ry 

New  York  to  Buffalo  Empire  State  Expressi,  N.  Y.  C.  R;      ■ 
New  Y'oi-k  toChicago  :20"'  Century  Ldt.),  N.  Y'.  C.  Railway    . 

55-50 
58-00 
439-52 
W2-49 
2, 569 -CO 

4 

11 
39 

44 

07-96 

tK-60 
(»-44 
53-27 
48-12 
32-79 

32-32 

67-96 
6'J-92 

66-eo 

64-44 
54-40 
49-31 

;a-7r, 

3:'.  r,s 

Ch.raso  to  S.  Franoi>co.  C.  i  N.  W.   RaiUv.iv  i    I'.i.  Pai . 
Railway 

2.j14-'.<i 
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Thames  Barrage  Scheme. 

A  conference  of  local  authorities,  citizens,  and  traders 
was  held  at  the  Mansion  House  last  week,  to  consider 
the  proposal  to  construct  a  barrage  across  the  Thames 
at  Gra\-esend.  The  scheme  was  strongly  opposed, 
and  a  resolution  in  favour  of  an  expert  inquiry  into  the 
matter  was  defeated. 


Carnegie  Research. 

The  Earl  of  Elgin,  in  mo\ing  the  adoption  of  the 
report  presented  at  the  lifth  annual  meeting  of  the 
Carnegie  Trust,  adverted  to  the  quinquennial  scheme 
of  grants  to  the  Uni\-ersities,  remarking  that  the  time 
was  approaching  when  the  second  distribution  would 
have  to  be  considered.  V.'ith  this  in  view  the  committee 
had  alread\-  \mtten  to  the  Uni^■ersity  authoi'ities 
requesting  their  opinions  on  the  matter.  '  By  the  end 
of  the  year  it  was  hoped  that  the  committee  might 
be  in  a  position  to  submit  a  new  scheme  for  the  approval 
of  the  trustees.  More  money  had  been  spent  on  the 
research  scheme  during  the  current  academic  year  than 
during  last  year,  but  although  this  scheme  had  not  yet 
reached  a  stage  at  which  a  full  report  could  be  gi\-'en, 
the  committee  were  satisfied  that  good  ^\ork  had  been 
and  was  being  done. 

The  scheme  of  endowment  of  post-graduate  studv  and 
research  has  now  entered  upon  its  third  year,  and  is 
being  carried  out  on  the  lines  and  under  the  regulations 
described  in  previous  annual  reports.  Appointments 
were  made  to  sixteen  fellowships  and  to  twenty-se\-en 
scholarships,  and  grants  of  ^■arious  amounts  were  assigned 
to  forty-three  applicants.  The  list  of  Fellows  includes 
eight  Fellows  of  the  pre^•ious  year,  as  well  as  four 
scholars  whose  published  ^\■ork  justified  their  promotion. 
Oftheotherscholarsof  1904-5.  live  have  been  reappointed 
for  the  current  year.     The  total  expenditure  for  1904-, 


under  the  scheme  of  endowment  of  ]jost-graduatc  study 
and  research  was  £4,^26  2s.  6d.  The  estimated  ex- 
penditure for  the  current  academic  year  is /6,776  3s.  (d.  ; 
but  from  previous  experience  it  seems  improbable  that 
the  whole  of  this  amount  will  be  required. 

Royal  Commission  on  Canals  and 
Waterways. 

The  King  has  been  pk-aM-d  lo  ai>j:<)inl  a  Royal  Com- 
mission to  inquire  into  the  canals  and  inland  navigations 
of  the  United  Kingdom  and  to  report  on — (i)  Their 
present  condition  and  financial  ])osition  :  (2)  The  causes 
which  have  operated  to  pre\-ent  the  carrying  out  of 
improvements  by  private  enteq)risc,  and  w'hethtr  such 
causes  are  removable  by  legislation  :  (3)  Facilities, 
impro\ements,  and  extensions  desirable  in  order  to 
complete  a  system  of  through  communication  by 
water  between  centres  of  commercial,  industrial,  or 
agricultural  importance,  and  between  such  centres  and 
the  sea  ;  (4)  The  prospect  of  benefit  to  the  trade  of  the 
countrT.-  compatible  with  a  reasonable  return  on  the 
probable  cost;  (5)  The  expediency  of  canals  being 
made  or  acquii-ed  by  public  bodies  or  trusts  and  the 
methods  by  which  funds  for  the  purpose  could  be 
obtained  and  secured,  and  what  should  be  the  system 
of  control  and  management  of  such  bodies  or  trusts. 
The  following  are  .the  Royal  Commissioners  :  The  Right 
Hon.  Lord  Shuttleworth  (chairman).  Lord  Kenyon, 
Lord  Brassey,  K.C.B.,  Lord  Farrer.  the  Right  Hon.'  Sir 
John  Dorington,  Sir  John  Brunner,  M.P.,  Sir  Francis 
Hopwood,  K.C.B.,  C.i\LG.  (permanent  secretary  to  the 
Board  of  Trade),  Dr.  A.  J.  Herbertson,  JNIessrs.  W.  J. 
Crosslev,  M.P.,  Russell  Re:;.  M.P.,  J.  F.  Remnant,  M.P.. 
P.  Snowdon,  U.V..  Hem-v  \"ivian,  U  P..  L.  A,  Waldron, 
M.P.,  R.  C.  H.  Davison,  J.  P.  Griftith,  J.  C.  Inghs, 
H.  F  Killick,  and  John  Wilson.  Ui:  \\.  B.  Dufficld, 
M.A. .   barnster-at-law,   will    act    as  secretarv. 


6-in.  Bush  Grinding  Machine. 

By  Messrs.  H.   W.  Ward  and  Co.,  Birmingham. 


The  machine  illustrated  is  adapted  for  grinding  bushes, 
ball  bearing  rings,  the  holes  in  milling  cutters,  internal 
—uges.  etc.     The  body  is  a  box  casting,   the  toji  part 
ig  securely  fastened  to  the  base,  and  the  whole  form- 
a   rigid  foundation   for  the  working  parts, 
le  work  hcadstock  has  a  cross  adjustment  bv  screw 
liand  wheel  for  putting  on  the  cut,  and  this  move- 
is  indexed  in   i-ioooth  of  an  inch.     A  swi\'clling 
ncnt  is  also  provided  for  the  purpose  of  grindin" 
To  ensure  the  headstock  always  being  brought 
lie  correct  position  lor  parallel  work,  a  peg  is  fitted 
accurately   locates  the  head. 
iC   work   spindle   is   of  steel,  hardened   and   ground, 
runs     in     parallel    adjustable    gun-mctai     bearings, 
adequate  arrangements  being  made  for  taking  the  thrust 
and  oihng.     The  spindle  is  hollow,  and  may  be  arranged 


with  ehhci-  an  ordinary  1  luxe-jaw  scroll  chuck,  or  a 
spring  chuck  operated  by  the  lever  at  the  left-hand  end 
of  the  headstock.  This  spindle  is  carried  in  a  bracket 
which  can  be  sv.'ung  forward,  so  that  the  gauges  may  be 
tried  in  the  work  without  nioxmg  the  emery  wheel 
headstock  away  from  the  work. 

The  cmeiy  wheel  headstock  is  mounted  on  a  long  slide 
which  slides  on  the  top  of  the  bed.  It  h.as  a  guiding 
\-ee  on  one  s'de,  and  a  plain  sliding  surface  on  th'e 
other. 

It  has  adjustable  automatic  longitudinal  traverse  and 
re\-ersing  motion.  The  headstock  may  be  moved  a!ong  the 
slide,  and  bolted  to  same  in  any  convenient  position.  It  is 
very  solid  in  construction,  thus  pre\-enting  vibration 
from  the  high-speed  at  which  the  spindle  is  run. 

The   emery   wheel  spindle   is  of   steel,    hardened   and 
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ground.  It  runs  in  a  long  sleeve  at  each  end  of  which 
is  an  adjustable  gun-metal  bearing.  The  spindle  is 
driven  by  a  small  pullev,  which  is  supported  on  two  ball 
bearings  carried  in  the  casting  of  the  headstock  in  such  a 
manner  as  to  entirelv  relieve  the  spindle  of  the  pull  of 
the  bell.  The  tube  which  carries  the  spindle  is  made 
to  slide  in  its  bearing,  so  that  when  grinding  deep  holes 
it  may  be  moved  out  the  required  distance,  and  thus 
support  the  spindle  right  up  to  its  work. 

The  driving  motion  is  accomplished  by  means  of 
one  belt,  which  may  be  driven  direct  from  the  main  sliafl, 
and  fast  .md  loose  pullevs.  A  belt  shifter  enables  the 
machine  to  be  started  or  stopped  without  having  a 
countershaft.  The  emerj-  wheel  spindle  is  driven  from 
the  back-shaft  by  two  plain  jjuUeys  at  the  right  hand 
end  of  the  machine,  which  communicates  with  a  drum 
in  the  body  of  the  machine :  from  this  an  endless  cotton 
belt  drives  the  emery  wheel  spindle.     This  drum  is  carried 


in  a  swing  fri-mc,  and  a  screw  adjustment  on  the  foot  of 
tlie  machine  enables  the  operator  to  put  the  proper 
tension  on  the  belt. 

The  work  headstock  and  the  feed  motion  are  dri\-en 
by  the  two-speed  cone  pulleys  at  the  left  hand  of  the 
machine,  and  the  work  spindle  may  be  started  or  stopped 
by  means  of  a  toothed  clutch  operated  by  the  pedal 
lever  at  the  foot. 

The  feed  motion  is  driven  from  the  shaft  inside  the 
base  of  the  machine  by  an  open  and  cross  round  leather 
bell,  and  the  reverse  clutch  is  placed  between  the  two 
lop  pullevs  and  operated  from  a  pair  of  dogs  on  the 
table.  These  dos;s  have  adjusting  screws,  and  the 
trip  motion  is  sensiti\e,  and  may  be  easily  adjusted 
to  a  \ery  fine  degree. 

The  machine  is  supplied  complete  with  four  small 
emery  wheels  of  var\ing  sizes  and  v.uious  accessories. 
The  appro.xiniate  net  weight  is  1 5  cwt. 
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George  Andrew  Hobson,  M.Inst.C.E. 


]V/TR.  GEORGE  ANDREW  HOBSON,  designer  of 

^^^    the  \'ictoi-ia  Falls  Bridge,  is  a  Yorkshireman  pur 

S(Tiig.  with  a  training  partly  Scottish.     Born  at  Leeds 

in   1854,   he    received    his  early  education  at   King 

James's    School,    Knaresborough,  and    subsequently 

spent  three  years  in  Edinburgh  acquiring  knowledge 

in  science  and  mathematics  at  the  Watt^  Institute — 

now  incorporated  with  the  Hfri(it-\\'att  rollcgo.     He 

returned     to    Yorkshire 

in  1871  to  gain  practi- 
cal   experience     at     the 

Tees  Engineering  Works, 

Middlesbrough.     Here  he 

became  an  articled  pupil 

for  a  term  of  three  years, 

and  worked  through  the 

pattern  shop  andfoundry, 

fitting-shop,    bridge-yard 

and    locomotive  erecting  (^ 

shop,  and  finally  entered 

the  drawing  office. 

Six  months  before  the 

expiration  of  his  term  of 

apprenticeship      he    was 

put    on    the    paid    staff 

and  placed  in  charge  of 

important  work,  on    the 

completion      of      which,  .  ^ 

twelve    months  later,  he 

was   appointed    head    of 

the  drawing  office.      This 

post    he     held    for    five 

years,        during      which 

period     the    designs     of 

many     works      of      the 

leading  engineers  of  the 

day  passed    through    his 

hands  and  were  carefully 

studied.  A  natural  taste 
for  bridge  design  and 
construction  was  thereby 

develo]ied,  and  the  necessary  skill  and  practice  acquired. 
At  the  end  of  the  year  18S0  he  became  chief 
assistant  to  Sir  Douglas  Fox  and  his  brother, 
Mr.  Francis  Fox,  and  for  tw'enty  years  he  was 
actively  engaged  in  that  capacity,  upon  the  Mersey 
Tunnel  and  Railway,  Hawarden  Bridge,  Liverpool 
Overhead  Railway,  Great  Central  Railway,  and 
numerous  works  in  India  and  the  Republics  of 
Argentina  and  Colombia.  Since  the  beginning  of 
1900    he    has     been,    and    he    still     remains,    their 
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partner,  the  firm  being  styled  -  Sir  Douglas  Fox  and 
Partners." 

"Hobson's  Patent  Flooring  "  was  the  result  of  his 
successful  attempt  to  solve  a  difficult  problem  in  the 
construction  of  the  Liverpool  0\-erhead  Railway. 
Designed  in  a  simple  manner  for  the  purpose 
of  carrying  heavy  loads,  it  is  estimated  that  there 
arr  upwards  of'  100. ooo  tons  of  this  system 
of  steel\\-ork  in  bridges, 
jiiers,  and  warehouses  in 
various  parts  of  the 
world. 

In  igoo,  on  the  com- 
pletion of  the  extension 
to  London  of  the  Great 
Central  Railway,  ^Ir. 
Hobson  contributed  to 
the  proceedings  of  the 
Institution  of  Civil  En- 
gineers, a  paper  upon  the 
Metropolitan  terminus  of 
that  line.  For  this  paper 
he  was  awarded  the 
Telford  premium  and 
gold  medal. 

Mr.  Hobson's  attention 
at  the  present  time  is 
centred  in  Rhodesia — 
in  the  development  of 
which  territory  he,  in 
conjunction  with  Sir 
Charles  Metcalfe,  his 
tirm's  partner,  takes  great 
interest.  During  the  last 
fifteen  years  they  have  en- 
gineered in  that  country 
two  thousand  miles  of 
railway  and  concomitant 
works. 

In  recent  years  Mr. 
Hob>ou  has  carried  out, 
for  Mr.  William  Waldorf  Astor.  extensive  works  upon 
an  estate  in  Kent,  and  he  has  been  much  consulted 
by  proprietors  and  architects  throughout  the  kingdom 
upon  the  internal  construction  of  theatres.  Though 
his  work  confines  him  almost  entirely  to  London, 
Mr.  Hobson  has  found  opportunities  to  travel  in 
Russia,  the  United  States,  Canada  and  South  Africa. 
;\Ir.  Hobson  is  an  occasional  contributor  to  the 
technical  press,  and  he  is  a  member  of  two  of  the 
Engineering  Standards  Committees. 
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The  Sinking,  Development,  and  Underground 
Equipment    of  Deep-Level  Shafts  on   the  Rand. 

By  Arthur  E.  Pettit. 


D1;EP  levels  on  the  Rand  may  for  the  present  be 
divided  under  three  heads  : — 
1      The  first  row  of  deep  levels,  usually  from  800  ft. 
tL-    i.iwoft.    deep,    at    the    northern    boundarj-   of    the 
property. 

(2)  The  second  row,  or  deeper  deeps,  some  1,500  ft. 
to  3,000  ft.  deep,  at  the  northern  boundarj-. 

(31  The  third  row,  or  the  deepest  deeps,  from 
4,500  ft.  to  5,500ft.  deep  at  their  shallowest  point. 

Owing  to  the  favourable  geological  conditions,  there 
is  no  reason  why  deeper  shafts  still  should  not  be 
sunk,  provided  that  the  grade  of  ore  would  warrant 
the  expense  of  working  at  so  great  a  depth. 

From  experiments  carried  out  at  the  Robinson  Deep 
some  vears  ago,  before  the  shafts  %vere  connected  or 
the  rock  allowed  to  cool,  it  was  found  that  the  tem- 
perature increased  1^  F.  for  every  220  ft.,  and  from 
this  it  seems  feasible  that,  with  the  modern  methods 
of  ventilation  and  cooling,  an  ultimate  depth  of 
between  8,000  ft.  and  g,ooo  ft.  may  be  reached. 

In  the  very  deep  shafts  to  be  sunk  in  the  future  it 
has  been  suggested  to  set  out  seven  compartments 
(one  pump  and  ladder  wa\-,  8  ft.  6  in.  by  6  ft.  bin., 
and  six  hauling  compartments,  each  5  ft.  by  6  ft.  6  in.i, 
giving  a  shaft  42  ft.  by  6  ft.  6  in.  in  the  clear. 

Considerable  difference  of  opinion  is  displayed  in 
the  section  of  wood  guides  in  use,  the  sizes  most 
met  with  being  Sin.  x  4  in.,  5  in.  x  6  in.,  6  in.  X 
4  in.,  and  4  in.  x  5  in.  Although  of  rather  large  area, 
the  S  in.  x  4  in.  section  is  probably  the  safest,  as  a 
greater  amount  of  surface  is  exposed  for  attaching  to 
the  dividers.  In  the  Xo.  2  shaft  of  the  Robinson 
Deep,  steel  guides  of  5  in.  x  4  in.  outside  section  are 
used  with  most  satisfactory  results.  Steel  rails  are 
also  much  used  as  guides,  which  is  obviously  neces- 
sary when  the  shaft  goes  round  the  curve  to  the  under- 
lav',  the  usual  sections  being  451b.,  501b.,  and  60  lb. 
to'  the  yard.  Probably  the  most  satisfactory  way  of 
using  rails  as  guides  is  to  fix  one  at  each  corner  of 
the  compartment,  and  attach  guide  wheels  to  each 
corner  of  the  skip.  This,  again,  is  not  perfect,  how- 
ever, as,  taking  into  consideration  the  high  velocity 
which  a  skip  runs  at  in  a  deep-level  shaft,  it  would 
not  be  economical  to  let  a  wheel  run  loose  on  a 
trunnion  fixed  to  the  side  of  a  skip  ;  the  wheel  should 
preferably  be  shrunk  on  to  an  axle,  which  necessi- 
tates bearings  on  the  top  of  the  skip,  and  so  throttles 
the  dumping  opening  of  the  skip.  Although  not  at 
present  attempted,  a  solution  to  the  difficulty  would 
probably  be  found  in  hanging  the  skip  in  such  a  posi- 
tion in  its  frame  that  the  bottom  wheels  tend  to  cling 
to  the  rails,  and  in  using  shoes,  lined  preferably  with 
sections  of  raw  hide,  on  the  top  of  the  skip  to  prevent 
the  skip  leaving  the  guide  rails. 

Cost  and  Rate  of  Sinking. 

Truscott  refers  to  the  various  costs  and  rates  of 
sinking,  and  by  taking  some  of  his  figures  and  extend- 
ing I  hem  we  get  the  annexed  table. 

It  will  be  seen  from  these  figures  that  it  is  appa- 
rently no  more  expensive  to  put  down  a  large  shaft 
than  a  small  one.  It  is  probable  that  if  the  size  of 
the  shaft  is  increased  beyond  28  ft.  by  8  ft.,  the  rate 
of  sinking  will  decrease  with  the  increased  area.     In 


the  very  deep  shafts  to  be  sunk  on  the  Rand  in  the 
future  it  may  prove  economical  to  use  two  hoisting 
engines  to  remove  the  dirt,  as  the  rate  of  sinking 
depends  mainly  on  the  speed  with  which  the  dirt  is 
removed. 

Ore  Bins. 

After  the  initial  stage  of  development,  when  it  is 
probably  more  economical  to  handle  cars  in  cages, 
especially  before  the  ore  bins  are  completed,  all  rock 
is  handled  from  ore  bins,  such  bins  being  of  various 
shapes  and  construction,  but  usually  large  enough  to 
carry  a  considerable  reserve  of  ore.  The  position  of 
these  bins  varies  considerably,  some  mines  having  a 
bin  for  each  level :  but  the  more  economical  and  the 
more  convenient  plan,  although  possibly  more  costly 
in  original  construction,  appears  to  be  to  have  one 
main  loading  shoot  for  those  levels  on  the  north  side 
of  the  vertical  shaft,  which  are  connected  to  the  shaft 
bv  cross-cuts,  and  one  loading  station  for  every  two 
levels  on  the  incline. 

Everv  varietv  of  ore  bin  door  has  been  tried  up  to 
the  present,  but  the  most  satisfactory  arrangement  is 
some  modification  of  the  doors  and  shoots  used  at 
Kimberley  ;  that  is  to  say.  filling  a  small  shoot  equal 
in  capacity  to  that  of  the  skip  in  use  from  the  main 
ore  reserve,  and  allowing  the  whole  contents  of  this 
small  shoot  to  run  into  the  skip.  Fig.  I  shows  one 
of  the  more  recent  arrangements  for  a  deep-level  shaft 
connection  between  the  vertical  and  incline. 
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Economical   WorRing. 

In  the  first  row  of  deep  Uvels,  and  in  some  of  the 
deeper  deeps,  it  is  possible  and  more  economical  to 
continue  the  vertical  shaft  round  a  cur\-e  to  the  incline 
shaft.  It  is  obvious  that  an  engine  winding  a  load 
from  the  bottom  of  a  2,000-ft.  vertical  shaft  can  deal 
with  the  load  on  such  inclines  as  are  in  question 
usually  to  the  bottom  of  the  mine,  thus  making  one 
engine  do  the  work  of  two,  although  as  the  depth 
continues  the  mass  of  rope  on  the  drum  becomes 
rather  cumbersome,  and  the  moment  of  inertia,  on 
starting,  large.  As  a  rule,  the  curve  takes  the  form 
of  an  arc  of  a  circle,  which  is  too  abrupt  for  a  change 
in  direction  of,  sav,  120°,  and  involves  considerable 
expense  in  maintenance.  The  better  curve  is  that  of 
a  cubic  parabola. 

Fig.    2    shows   the   arrangement   of   pulleys   usually 
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employed  to  guide  the  rope  round  the  turn ;  but  as 
the  rope  is  apt  to  jump  from  one  groove  to  the  next, 
considerable  wear  on  the  rope  results.  Fig.  3  shows 
a  preferable  scheme,  each  section  of  the  whole  sheave 
working  independently,  and  there  is  considerably  less 
wear  and  tear. 

In  the  third  row  of  deep  levels  it  is  probable  that 
stage  winding  will  have  to  be  resorted  to,  as  the  size 
and  weight  of  the  rope  on  the  drum  of  the  winding 
engine  involves  a  tremendous  mass  being  set  in  motion 
each  time  the  engine  is  started. 

Three  ways  of  stage-winding  suggest  themselves:  — 
(li   Compressed  air  engines. 

(2)  Winding  engines   on  the   surface    with    ropes 

leading  down  the  shaft  for  the  first  lift — i.e., 
from  the  bottom  of  the  shaft  to  the  loading 
station  of  the  upper  skip  or  cage. 

(3)  Electric  hoists. 

Compressed  air  as  a  motive  power  is  not 
economical,  even  when  re-heated,  which,  at  a  depth  of 
3.000  ft.  and  a  temperature  of  some  82°  F.,  is  un- 
desirable. 

Methods   of  Stage    Winding. 

Bv  this  means  (see  fig.  4)  a  small  load  is  brought 
up  the  shaft  in  two  lifts,  which  are  equal  in  time 
occupied  in  hauling  and  in  power  exerted  per  given 
time  approximately  to  a  large  load  hauled  the  whole 
distance,  and  without  the  disadvantages  before  quoted, 
as  in  this  case  the  engine  making  the  first  lift  is  not 
called  upon  to  store  the  whole  rope  on  its  drums ;  in 
fact,  one-half  of-  the  rope  is  never  on  the  drums,  and 
the  rope  required  is  not  so  cumbersome.  It  is  an 
indisputable  fact  that  an  engine  on  the  surface  is 
cheaper  than  an  engine  underground,  both  in  main- 
tenance and  running  cost,  and  besides,  these  advan- 
tages, considerable  expense  is  saved  in 
'  -''■  that  it  is  unnecessary  to  cut  a  large  and 

-■'-:-•  costly  chamber  as  for  an  underground 

';.-'--'-  engine. 

■  ".  '  Up  to  the  present  no  electric  hoist  of 

suitable  capacity  has  been  designed  to 
handle  economically  the  load  required 
in  a  deep  level  mine.  It  is  probable, 
however,  that  in  the  near  future  a  suit- 
able and  economical  electric  hoist,  if  not 
for  alternating  current,  probably  for 
•  direct  current  fed  from  a  high  tension 
;•  alternating  current  cable  through  trans- 
"  formers  and  rotary  converters,  or  even 
by  a  direct  current  cable  carried  under- 
.  ground  at  some  5C0  volts,  will  he  on  the 
market.  It  is  qucstion.ible  if  the  addi- 
tional cost  of  the  large  cable  required  for 
the  direct  current  and  lower  voltage 
will  be  greater  than  the  smaller  cable 
and  the  accessory  transformers  and  con- 
verters. 11  has  now  been  practically 
decided  at  the  Cinderella  Deep  to  sink 
two  inclines  away  from  the  main  hauling 
shaft,  and  to  use  two  Soo.h.p.  direct- 
current  winding  engines  to  pull  the  rock 
in  these  inclines  and  deliver  on  a 
mechanical  haulage  or  conveyor  belt 
to  the  main  ore  bins  at  the  bottom  of 
the  vertical  shaft. 

Inclines  are  usually  sunk  with  machine 
drills,  the  mnnber  of  drills  employed 
varying  with  the  size  of  the  incline.  It 
Is  usual  to  drill  from  two  vertical  bars, 
although  in  some  places  a  horizontal 
bar  with  a  support  in  the  centre  has  been 
used,  reaching  the  whole  width  of  the 
Shalt. 
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Signals. 

In  sinking  vertical  shafts  the  straight-pull  bell  wire 
is  the  only  signal  in  use ;  but  when  a  shaft  is 
equipped,  the  choice  lies  between  three  different 
classes  of  signals:  (i)  Straight-pull  bell  wire,  (2)  elec- 
tric. (3)   pneumatic. 

l-'or  vertical  shafts  a  straight-pull  signal,  actuated 
usuallv  through  a  -ft-in.  or  |-in.  bell  wire,  balanced  at 
suitable  intervals,  especially  with  a  return  signal  of 
the  same  class,  is  very  hard  to  improve  upon  ;  but  as 
the  incline  increases  in  depth  the  friction  on  the  wire 
becomes  too  great,  and  the  whole  service  unmanage- 
able. 

Electric  bells  in  deep-level  shafts  have  not  up  to  the 
present  given  ver}-  .satisfactory  results,  and  the  main- 
tenance has  been  veri"  high.  The  United  Engineering 
Companv  have  recentlv  brought  out  a  most  complete 
set  of  bells  and  station  indicators,  the  bells  and 
pushes  being  so  designed  that  it  is  practically  im- 
possible for  water  to  get  at  the  vital  parts.  Although 
rather  high  in  initial  cost,  this  is  probably  the  best 
svstem  in  the  market.  Pneumatic  signals  worked  by 
compressing  a  piston,  and  so  blowing  a  whistle,  have 
been  tried,  but,  although  good  enough  for  short  dis- 
tances, are  not  trustworthy  for  great  depths. 


txcavaicil,  as  well  as  the  saving  in  the  reduction  of  the 
number  of  attendants  necessary,  It  is  quite  possible 
that  hit;h-lift  ]Himps  will  come  into  vogue  generally, 
bni  they  will  probably  be  fitted  with  ordinary  suction 


'^■Centre-line,  Bnd.Li^ 
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Pumping. 

The  small  quantity  of  water  usually  met  with  in 
deep-level  shafts,  apparently  rather  decreasing  than 
increasing  as  greater  depths  are  reached,  does  not  call 
for  a  very  large  pumping  equipment.  Water  is  raised 
either  by  pumps  (Cornish  or  electricl  or  by  bailing 
tanks.  The  first  row  of  deep  levels  are,  as  a  rule, 
equipped  with  Cornish  pumps  of  the  ordinary  type, 
and  of  a  capacity  equal  to  the  estimated  quantity  of 
water.  The  ordinary  arrangement  of  pump  rods,  bobs, 
and  general  equipment  is  followed  in  the  vertical,  and 
in  the  incline  the  rods  are  either  carried  down  the 
slope  and  used  in  compression,  or  a  steel  rope  is 
fixed  to  the  end  of  the  pump  spear,  and,  passing  under 
a  sheave  wheel,  has  a  sufficiently  heavy  weight  at  the 
end  supported  on  a  carrier  to  work  the  pump  plunger. 
The  usual  lift  for  these  pumps  is  about  300  ft. 

The  maintenance  on  this  class  of  pump  is  high,  and 
the  efficiency  not  all  that  can  be  desired,  although 
this  latter  defect  would  probably  be  improved  by 
increasing  the  stroke.  A  Cornish  pump,  moreover, 
takes  up  too  much  room  in  a  shaft. 

Electric  pumps  are  generally  finding  more  favour, 
especially  as  depth  increases.'  They  do  not  require 
so  much  room  in  a  shaft,  and,  although  higher  in 
initial  cost,  do  not  require  so  big  an  e.xpenditure  in 
maintenance.  High-tension  current  up  to  3,300  volts 
li  taken  underground,  and  there  transformed  down  to 
no  volts,  and,  owing  to  the  excellence  of  the  cable 
used,  there  is  no  danger  from  the  high  voltage  em- 
ployed, and  the  initial  cost  is  considerably  reduced. 

Three-throw  plunger  pumps,  with  pump  barrels  6i  in. 
in  diameter  and  of  Sin.  stroke,  connected  to  50  h.p, 
three-phase  induction  motors,  working  through  cut 
gearing  with  a  motor  speed  of  450  revolutions  per 
minute,  running  the  plunger  crank  shaft  at  60  revolu- 
tif.ns  per  minute,  and  pumping  against  a  500  ft.  head, 
seem  to  be  generally  held  as  the  best,  although  in  some 
shafts  high-lift  pumps  of  the  following  description  are 
being  installed  : — 

Cermania  triplex  single-acting  Riedler  pumps,  sj  in. 
plunders,  15  in.  stroke,  capacity  500.000  imperial  gal. 
I)er  iwenty-four  hours,  geared  to  175  h.p.  Brown- 
i?overi  three-phase  induction  motors,  to  work  against 
a  1,300  ft.  head.  By  the  use  of  such  high-lift  pumps 
crnsiderable  expense  is  saved  in  cutting  chambers, 
which  usually  average  some  ^3  to   f.i,  per  cubic  yard 
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and  delivery  valves,  which  are  far  simpler,  and,  with 
due  attention,  can  give  a  higher  factor  of  efficiency. 

Method    of   Handling   Water. 

Bv  far  the  cheapest  method  of  handling  water  in  a 
shaft,  especially  in  a  vertical  shaft,  is  by  means  of 
bailing  tanks,  and,  if  the  quantity  of  water  is  small 
and  the  hauling  capacity  available,  the  most  satis- 
factory. Bailing  tanks  are  extensively  used  in  the 
deeper  deeps  during  the  development  stage,  and  vary 
in  capacity  from  300  to  1,500  gallons.  Fig.  5  shows 
the  type  found  to  be  the  most  convenient. 

Figures  giving  the  cost  of  pumping  (electric  and 
Cornish)  and  bailing  show  that  there  is  notnmch  difference 
in  running  costs  between  the  two  forms  oi  pumps,  while 
bailing  costs  only  about  one-hali  of  either  system. 

Fig.  6  shows  a  method  of  taking  the  weight  of  the 
pump  column  off  the  timbers  in  the  shaft. 

Considerable  delay  and  inconvenience  is  caused  in 
having  to  raise  and  lower  drills  both  for  machine  and 
hand  drilling,  and  at  some  mines  the  drills  are 
sharpened  below  ground,  using  coke  or  charcoal  as  a 
heating  agent.  The  work  of  sharpening  is  very  hard 
on  the  men,  and  therefore  high-priced,  and  the 
atmosphere  in  the  upcast  shaft  such  that  it  is  prac- 
tically impossible  for  the  timbermen  to  work  or 
e.\amine  the  shaft  during  the  time  the  fires  are  alight. 

By  the  use  of  machines  of  the  Kimber  or  Lightbody 
type  of  sharpeners,  driven  by  a  motor  placed  below, 
and  with  the  heating  done  with  a  self-smoke-consum- 
ing petroleum  blast  furnace,  or,  still  better,  with  an 
electric  heating  furnace,  all  lowering  or  raising  of 
drills  and  much  inconvenience  and  delay  could  be 
avoided. 
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York  Meeting  of  the  British 
Association. 

The  arrangements  for  the  seventy-sixth  meeting 
of  the  British  Association,  to  be  held  at  York  in  August, 
are  now  in  an  advanced  stage.  The  President-elect 
is  Professor  Ray  Lankester.  The  President  of  the 
lutgineering  Section  will  be  Professor  J.  .\.  Ewing, 
director  of  Naval  Education,  the  vice-presidents  being 
Sir  Colin  Scott  Moncrieft'  and  Jlr.  W.  Cudworth.  It 
is  proposed  that  the  .\ssociation's  new  medal  "  for 
achievement  and  proinise  in  scientific  research  in  South 
.\frica  "  shall,  as  far  as  circumstances  will  allow, 
be  awarded  annually.  The  mo\'ement  was  inaugurated 
in  connection  with  the  .\ssociation's  visit  to  South 
.\frica  last  j-ear,  and  at  the  present  time  a  sum  of 
upwards  of  ;/;i,500  is  available  for  the  endowment  of 
the  medal  and  a  scholarship.  The  report  of  the 
Executive  Committee,  which  is  to  be  submitted  to 
the  subscribers  at  a  meeting  summoned  for  March  2nd, 
recommends  that  the  South  .African  Association 
lor  the  Advancement  of  Science  be  entrusted  with  the 
disposal  of  tlie  medal  and  income  of  the  fund.  The 
medal  will  be  J  V  in.  in  diameter,  and  will  be  stiuck  in 
lu'ouze. 

Trades  Union  Statistics. 

Mk.  John  liuK.NLir,  the  Chief  Labour  Corre- 
spoiidcnt  at  the  Board  of  Trade,  has  gathered 
in  one  volume,  w-liich  has  just  been  issued,  all 
the  detailed  statistics  referring  to  Trade  Unions 
for  the  three  years  1903-04,  with  comparati\'e 
summary  tables  going  back  to  1S95.  At  the  end 
of  1004  there  were  in  existence,  so  far  as  was 
known  to  the  Labour  Departmeirt  of  the  Board 
of  Trade,  1,148  separate  workmen's  trade  unions 
with  a  total  membership  of   1,866,735. 
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The  British  Engineering    Output. 

(As    seen  through    American    Spectacles. ) 


THE  United  States  Commissioner  o(  Labour  luis 
recently  completed  his  eleventh  special  report 
on  the  Rcgviiation  and  Restriction  of  Output  relating 
to  a  number  of  trades  in  the  United  States  and  Great 
Britain.  Dr.  John  H.  Gray,  who  collected  the  data 
for  England,  found  his  task  rendered  difficult  owing 
to    our   alleged    "  secretiveness." 

General  Engineering. 

Some  of  the  matter  seems  a  little  antiquated,  and 
the  Commissioner  is  apparently  loth  to  enter  upon  general 
conclusions,  but  as  regards  the  intensity  of  restrictions, 
distinguished  from  their  extent,  he  is  satisfied  that 
such  extreme  cases  have  not  been  found  among  trade 
unions  in  the  LTnited  States  as  in  Great  Britain.  In  the 
section  devoted  to  general  engineering,  Dr.  Gray,  in 
effect,  tells  us  that  we  need  more  organisation  and 
machinery,  and  less  jealousy  and  mistrust  as  between 
employer  and  employee.  .\  limitation  by  the  formal 
rules  of  the  union  of  the  amount  of  work  to  be  done 
by  individual  workmen  has  practically  disappeared,  but 
"one  cannot  get  the  honest  views  of  theEnglish  employers 
or  their  workmen  in  an  industry,  nor  can  he  see  the 
correspondence  that  takes  place,  or  even  sit  in  the 
offices  at  the  works,  without  feeling  that  the  industrv 
is  virtually  in  a  deadlock,  and  that  neither  side  is  likely 
to  give  in  until  there  is  a  larger  basis  of  common  know- 
ledge as  to  the  condition  of  the  industry.  In  view  of 
the  international  competition,  one  cannot  but  feel 
that  the  employers  are  paying  about  as  much  to-da\-  as 
they  can  afford  to  pay  for  the  amount  and  qualitv  ot 
labour  they  are  now  getting  as  long  as  it  is  applied 
with  the  present  tools  and  under  existing  conditions. 
On  the  other  hand,  the  more  the  observer  sees  of  English 
life  the  more  he  is  con\-inced  that,  in  view  of  present 
standards  of  h\ing,  and  the  general  level  of  prices,  the 
English  workman  does  not  have  a  sufficient  wage  to 
enable  him  to  give  his  children  that  amount  of  education 
which  will  make  them  highly  efficient  workmen.  The 
problem  is  to  create  such  a  degree  of  mutual  under- 
standing as  will  induce  the  working  men  with  greatly 
improved  machinery  and  better  methods  and  organi- 
sation of  work,  to  produce  enough,  without  injury 
to  their  health,  to  give  the  emplovers  the  necessar\- 
profit  and  at  the  same  time  enable  them  to  pay  their 
employees  a  total  wage  very  much  in  excess  of  that 
paid   to-day." 

"  It  would  be  unfair  to  assume  that  under  the  intense 
strife  of  the  last  seven  or  eight  years  the  employers  ha\'c 
learned  nothing,  or  to  pretend  that  there  have  not  always 
been  notable  exceptions  among  the  employing  class.  But 
th?  more  the  subject  is  investigated  the  more  one  comes 
to  feel  that,  broadly  speaking,  the  employers  arc  struggling 
to  change  the  methods  of  pay  and  work,  with  a  view  to 
cutting  down  the  labour  cost  per  unit  of  product,  and 
that,  viewing  the  experience  of  these  years  as  a  whole. 
the  piece  price  has  actually  been  largely  used,  as  working 
men  allege  it  has  been  and  will  be  used,  to  demonstrate 


tile  fact  that  the  workiiv.;  men  arc  not  working  as  hard 
as  they  can.  and.  when  this  fact  is  fully  demonstrated, 
the  piece  price  will  be  abolished  and  the  men  putjback 
on  day  wages  and  an  attempt  made  to  compel  them 
to  keep  up  the  jxice  established  under  the  piece-price 
system." 

Dr.  Gray  endeavours  to  show  that  the  engineering  in- 
dustry is  very  much  below  the  highest  possible  efficiencj-, 
and  that  under  present  conditions,  English  working 
men  are  turning  out  \ery  much  less  product  than  they 
arc  capable  of  doing  without  any  injury  whatever  to 
their  healtli  or  social  wcllare.  Tlic  difficulty  of  making 
changes  in  the  industry  are  fully  recognised. 

Effect  of  New  Machinery. 

The  question  of  introducing  and  manning  new 
machines  is  referred  to  at  some  lengtli.  "The  working 
men  are  always  suspicious,  and  are  inclined  to  believe 
that  they  arc  likely,  under  any  change  of  importance 
in  regard  to  machinery,  to  get  less  per  unit  of  effort 
put  forth  (although  they  may  get  more  jier  week,  per 
day,  or  per  year,)  hence  they  are  becoming  more  and 
more  insistent  on  being  consulted  beforehand  in  regard 
to  the  introduction  of  new  machinery,  the  extent  and 
method  of  its  use,  and  above  all,  the  amount  of  pay 
to  the  operator.  While  one  discovers  this  suspicion 
and  mistrust  of  what  may  happen  should  the  machinery 
be  changed  or  improved,  he  recognises  that  the  know- 
ledge is  gradually  permeating  the  English  working 
world  that,  whether  they  will  or  not,  improved  machinery 
will  eventually  be  introduced  into  English  shops. 
Therefore,  the  tendency  is  for  controversies  over  the 
machine  question  to  become  less  frequently  a  question 
of  one  man  tending  more  than  one  machine,  and  things 
of  that  sort,  and  more  frequently  a  question  of  the 
rate  of  pay  to  be  received  under  the  ne«'  conditions, 
which,  as  sucli.  the  workmen  are  opposing  less  and 
less." 

Wages. 

"The  system  upon  which  wages  are  based  con- 
stitutes at  i)resent  by  far  the  most  burning  question  in 
the  minds  of  employers  and  employees  in  this  industry, 
and  is  the  one  on  which  each  side  seems  most  tenacious 
of  its  own  views.  The  consequence  is  that  so  far  there 
has  been  no  \ery  general  introduction  of  the  piecework, 
bonus,  or  premium  systems  in  this  industrv.  Where 
one  finds  a  growth  of  any  of  these  systems  of  payment 
it  is  usually  applied  to  non-union  workmen,  to  un- 
skilled labour,  and  to  those  who  have  not  completed 
their  apprcnticesliip.  The  employers  believe  that  some 
une  or  a  combination  of  these  methods  is  absolutely 
necessary  to  enable  them  to  do  business  at  a  profit. 
They  arc  almost  unanimous  in  the  opinion  that,  with 
the  increasing  pressure  of  foreign  comiJetition,  they 
cannot  maintain  their  position  without  reducing  the 
cost  of  laboin',  and  that  the  only  hope  of  reducing  the 
cost  of  labo'.'.r  is  to  utilise  their  machinery  and  fixed 
capital  to  a  larger  extent  by  turning  out  a  larger  jiro- 
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duct,  and  at  the  same  time  reducing  the  wages  per 
unit  of  product.  On  the  other  hand,  the  workmen 
bcheve  that  there  is  a  large  surphis  product  now,  and 
that  the  industries,  therefore,  can  maintain  themselves 
with  the  present  output  and  the  present  labour  cost. 
Their  most  fundamental  tenet  of  faith  is  that  thev  are 
sivinK  sufficient  labour  for  the  wages  received,  and  that 
they  ought  to  oppose  first,  last,  and  all  the  time  any 
proposition  which  looks  toward  reducing,  directly  or 
ind-rectly,  the  amount  of  wages  per  unit  of  product 
at  their  expense.  A  leading  employer  in  the  federation 
Said  :  '  We  nearly  all  feel  that  the  wages  paid  per  unit 
of  product  arc  too  high.  We  are  opposed  to  any  method 
of  piece  price  ^arranged  on  the  basis  of  giving  as  much 
per  unit  as  we  do  now.  We  are  agreed  that  the  best 
method  of  reducing  the  labour  cost  per  unit  of  product 
is  the  bonus  system,  which  we  propose  to  force  the 
introduction  of,  even  if  the  attempt  to  do  so  brings 
another  strike  and  lock-out  such  as  that  of  1897.'  He 
seemed  to  voice  the  general  sentiment  of  the  employers 
on    this    subject." 

Hours. 

"  It  never  ceases  to  be  a  marvel  to  an  American, 
says  Dr.  Gray,  "  to  see  English  working  men,  even  in 
ths  dead  of  winter,  nominally  beginning  work  at 
h  o'clock  and  wo  -king  usually  two-and-a-half  hours 
before  they  stop  for  breakfast.  One  is  shocked  at  it, 
first,  because  it  means  getting  up  so  early  in  the  morning 
that  the  working  man  can  have  but  little  family  life. 
In  the  next  place,  it  is  generally  considered  that  a 
working  man  is  not  in  condition  to  do  his  best  work 
when  he  has  had  nothing  to  eat  for  twel\-e  or  fourteen 
hours.  Viewed  from  the  standpoint  of  the  employer, 
the  loss  seems  ver\'  great,  insomuch  as  the  added  ex- 
pense for  light  and  heat,  and  the  added  trouble  of 
superintending  the  shop  so  many  more  hours  a  day 
are  placed  upon  him.  The  light,  the  heat,  and  the 
power  required  for  a  given  number  of  hours'  work  are 
verv  much  greater  than  if  work  began  later  in  the 
morning  and  ran  continuously  until  dinner  time.  It 
took  a  considerable  time  to  find  out  why  this  antiquated 
system  still  continues,  and  the  explanations  in  the  first 
instance  were  somewhat  amusing.  The  workmen  usually 
insisted  that  it  was  physiologically  impossible  for  a 
man  to  work  four  and  a  half  hours  without  something 
to  cat.  Whatever  may  have  been  the  justification 
for  stopping  the  works  for  breakfast  in  earlier  genera- 
tions, when  the  working  hoiu's  were  \'ery  much  longer 
than  at  present,  it  is  a  well-known  fact  that  there  is  no 
economic  justification  for  the  practice  to-day,  and  both 
parties  realise  this  fact  perfectly." 

"  In  the  conference  which  settled  the  great  strike 
of  i8f)7-8  the  truth  came  out  very  clear  v.  Both  parties 
really  want  what  is  known  as  the  "  one-break  system," 
that  is,  they  want  the  works  to  run  continuously  from 
the  time  they  start  in  the  morning  until  the  time  they 
close  in  the  afternoon,  with  but  one  stop  for  dinner. 
The  unions  regard  tlie  present  arrangement  as  hard  and 
unsatisfactoiy.  but  they  believe,  and  perhaps  correctly, 
that  the  cost  in  trouble  and  money  to  the  employer  of 
stoj)])ing  for  breakfast  is  greater  than  the  cost  to  the 
workmen.  They  refuse,  therefore,  to  yield  to  the 
employers'  preference  for  the  one-break  system  until 
the  employers  consent  to  give  them  specific  compensation. 
The  form  of  compensation  they  demand  is  a  shorter 
working  day." 


Apprenticeship. 

Dr.  Gray  has  a  good  deal  to  say  upon  the  apprentice- 
ship question,  and  it  is  remarked  that  the  methods  of 
modern  business  tend  more  and  more  to  minimise  the 
importance  of  apprenticeship : — "  Formal  indenture 
of  apprentices  is  becoming  less  and  less  frequent,  and 
being  relegated  more  and  more  to  the  countr\-  districts 
and  to  the  industries  which  require  extensivety  hand 
labour  and  hand  tools.  Working  men,  reaHsing  that 
their  position  is  strong  in  proportion  as  they  can  main- 
tain a  monopoly  of  the  labour  in  the  industries  in  the 
locality,  look  with  great  alarm  on  the  abolition  of  formal 
apprenticeship,  insisting  almost  universally  that  they, 
ha\ing  servecl  their  apprenticeship,  have  a  vested  interest 
in  their  trade.  Howe\'er,  with  the  grovrth  of  general 
education,  and  especially  technical  education,  and 
with  the  rapid  development  of  machinery 
which  becomes  more  nearly  automatic,  the  amount  of 
skill  and  training  required  to  becoine  a  good  wo'kman 
is  growing  less,  and  good  results  are  coming  to  depend 
more  on  quickness  and  accuracy  of  intellect  and  less  on 
mere  routine  manual  manipulation.  The  consequence 
is  that  in  nearly  every  one  of  the  internationally  im- 
portant trades  the  labour  unions  ha\e  had  to  gi\'e  up 
any  general  formal  agreement  limiting  the  ratio  of 
apprentices  to  journeymen.  The  most  that  they  can 
attempt  to  do  to-day  is  to  demand  of  the  employers 
a  list  of  apprentices  or  learners,  and  to  bring 
complaint  and  remonstrance  if  the  number  seems  greatly 
in  excess  of  what  has  been  traditional  in  the  trade  in 
that  locality.  In  ^•iew  of  the  bitteniess  of  the  unions 
on  this  point,  they  succeed  in  making  themselves  some 
whattroublesometo  the  employers  bj' taking  the  position, 
which  thcy  hold  rather  consistently,  that  they  are  paid 
for  the  application  of  their  own  skill  and  industiy  and 
not  as  teachers  or  tutors  to  the  unskilled  boys  about 
them.  Therefore  they  are,  more  and  more,  making 
the  position  of  the  learners  in  the  shops  a  disagreeable 
one  by  refusing  to  give  them  any  attention  or  to  how 
them  how  to  use  the  tools  or  do    their  work. 

If  at  this  point  a  better  understanding  and 
more  cordial  relation  existed  between  the  union 
men  and  the  employers,  the  amount  of  work  turned  out 
with  a  gi\en  labour  force  would  be  greatly  increased. 
Where  the  union  men  belie\'e  that  an  employer  has  an 
unfair  number  of  unskilled  workmen  they  have  it  in 
their  power  to  retard  \'ery  greatly  the  ainount  of  pro- 
duct turned  out  in  the  shop,  and  where  the  union  is 
well  organised  and  virtually  in  control  of  the  shop,  it  can 
be  made  extremely  difficult  for  boys  to  learn  the  trade, 
and  maiTv  of  them  are  doubtless  sent  into  the  trade  less 
well  prepared  than  would  otlierwise  be  the  case.  The 
other  side  of  this  is  that  when  it  feels  the  pr  ssure  of 
the  Competition  of  boys'  labour,  and  finds  it  impossible 
in  practice  to  limit  their  niunber,  the  imion  is  more 
and  more  ready  to  admit  the  boys  to  membership 
and  to  insist  tliat  they  be  paid  the  standard  or  union 
rate  of  wages.  The  increasing  willingness  to  take 
unskilled  workmen  into  the  union  is  the  chief  charac- 
teristic of  the  new  unionism,  but  it  is  much  less  prevalent 
in  England  than  in  the  United  States.  The  difficulty 
of  the  employers  in  finding  men  with  art  adctiuatc 
knowledge  of  the  trade  is  so  great  as  to  be  a  powerful 
factor  in  stimulating  the  demand  for  taking  up  trade 
instruction  in  the  sjhools. 

['I'o  be  con/iiiiuil.) 
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Scotland. 


GLASGOW. 
Iron  and  Steel  Industries. 

The  jiDsitioii  appears  to  be  summed  up  in  the  state- 
ment that  while  there  is  plenty  of  work  on  hand 
new  orders  show  a  decided  tendency  to  drag. 
Ironmasters  now  recognise  that  fresh  inquiry  is 
not  what  it  was,  and  are  of  opinion  that  it  is  not 
likely  to  alter  materially  for  the  better  so  long  as 
the  warrant  market  continues  to  show  signs  of 
instability.  At  the  same  time  they  feel  that  con- 
sumers have  little  or  no  stock  to  draw  upon,  which 
confirms  them  in  the  strong  front  that  they  present 
in  the  matter  of  prices,  on  which  they  are  not  at 
present  making  any  concessions.  They  are  still 
quoting  £7  2s.  6d.  per  ton  for  iron  bars,  and  // 
/S.  6d.  per  ton  for  steel  ship  plates.  The 
pressure  for  deliveiy  of  plates  is  quite  noticeable, 
and  ship-builders  are  experiencing  difficulty 
in  getting  contracts  fulfilled,  while  makers  of  angles 
although  working  at  somewhat  less  pressure,  are 
still  full  of  orders.  It  is  the  fact,  however,  that  the 
majority  of  these  orders  were  placed  before  the 
last  ad\ance  in  prices  was  made  at  the  beginning 
of  February,  and  little  new  business  has  yet  gone 
on  to  makers'  books.  The  outlook  in  the  ship- 
building trade  is  so  favourable,  however,  that  new 
orders  will  have  to  be  placed  at  the  higher  prices 
immediately,  and  it  looks  as  if  Scottish  steel  trade 
will  be  busy  for  some  time  to  come.  It  may  be 
pointed  out  that  this  pressure  of  home  orders 
has  apparently  led  to  a  little  slackness  in  securing 
export  business,  and  foreign  competitors  have 
latterly  stepped  in  and  taken  one  or  two  contracts 
which  were  e.xpected  to  be  placed  there. 
On  the  other  hand,  orders  for  malleable  iron 
for  Canada  have  been  placed  in  Glasgow,  and 
further  contracts  are  on  the  tapis.  The  state 
of  the  engineering  trades  is  generally  favourable; 
marine,  and  motor-car.  and  general  engineers  being 
well  employed,  while  locomotive  engineers  are  mak- 
ing such  additions  to  their  works  as  suggest  the 
belief  that  their  output 'is  to  be  fully  tested.  The 
coal  trade  remains  satisfactory. 

New  North  British  Railway  Dock. 

In  July  last  year.  .Mr.  K.  G.  Wemyss,  of  Wemyss 
Castle,  promoted  a  Bill  for  the  construction  ot  a 
dock  at  the  old  fishing  town  of  Buckhaven,  Fife- 
shire.  The  House  of  Lords  threw  out  the  Bill 
on  the  ground  that  Mr.  Wemyss  had  certain  agree- 
ments with  the  North  British  Railway  Comi^any. 
After  this  decision  a  meeting  of  shipowners  and 
coal  exporters  was  held  in  Glasgow,  at  which  a  depu- 
tation was  appointed  to  wait  upon  the  North 
British  directors  and  impress  upon  them  the  neces- 
sity  for  increased  dock  accommodation  at  Mcthil. 


.Mr.  Wemyss  is  sujienor  of  most  of  the  land  in  the 
(listrict.  and  .since  the  ( llasgow  meeting,  negotiations 
ha\e  proceeded  belwecn  the  railway  directors 
and  Mr.  Wemyss,  with  a  view  to  fixing  a  site  for  a 
new  dock.  TJie  railway-  company  have  .resolved  to 
construct  a  dock  at  or'  near  .Methil  at  a  cost,  it  is 
believed,  of  nearly  /jjoo.ocx).  The  details  of  the 
scheme  are  not  yet  adjusted,  but  the  site  is  likely 
to  be  on  the  east  side  of  the  existing  dock.  The 
new  dock  will  necessitate  the  doubling  of  the 
Buckhaven  and  Thornton  Railway,  and  probably 
changes  on  llie  I  .even  and  Fast  ot  Fife  Railway 

Shipbuilding  Returns. 

.\  considerable  faUing-olf  (or  February  in  the  output 
of  new  shipping  in  Scotland,  as  compared  with  the 
jire\!ous  montii.  is  re\ealed  in  the  statistics  now 
issued.  .\Uogcther  twenty  vessels  of  35,300  tons 
were  put  into  the  water  during  the  month,  or  about 
S.ooo'  tons  less  than  in  January.  Nor  have  the 
bookings  of  new  work  kept  pace  with  the  output, 
the  tonnage  ordered  during  the  month  being  reckoned 
at  about  2-,.<.x}i>.  On  the  whole,  however,  the 
trade  position  is  regarded  as  satisfactory',  although 
there  are  suggestions  of  prospective  labour  troubles 
Of  the  seventeen  vessels  launched  from  Clyde  yards, 
seven  of  ly.  155  tons  were  built  in  Port  Glasgow 
and  Greenock,  two  of  7,470  tons  in  Partick,  while 
the  remaining  ii,ofi3  tons  is  made  up  by  single 
ships  from  different  yards  in  other  parts  of  the 
district. 

Gas  Motors  for  Launches. 

Some  particulars  are  now  forthcoming  with  regard 
to  :\Iessrs.  Beardmore's  gas  motor  launch,  Dalmuir, 
which  is  making  a  trip  on  the  Forth  and  Clyde 
canal.  We  believe  we  are  correct  in  stating  this 
is  the  first  launch  in  Scotland  to  be  fitted  with 
marine  gas-engines.  T'hese  are  on  the  Bcardmore- 
Capitainc  principle,  and,  while  still  in  the  ex- 
perimental stage,  a  great  deal  is  expected  of  them. 
The  plant  includes  a  gas  producer,  in  which  ordinary 
anthracite  coal  is  used,  the  consumption  being  a 
little  over  47  lb.  per  hour.  The  engine  is  of  the  four- 
c>linder  type,  working  up  to  300  revolutions  per 
minute.  The  cylinders  are  S|  in.  diameter  and 
1 1  in.  stroke.  'I'he  i>ro(lucer  is  worked  by  petrol 
engine,  which  also  starts  the  main  engine.  On 
leaving  the  producer  the  gas  enters  a  cooling  tower, 
with  water  sprays  inside.  Then  it  proceeds  to  a 
centrifugal  <lrier,  and  from  thence  to  a  mixing 
valve,  from  wheiu  e  it  is  taken  to  the  engine. 

Naval  Construction  Orders. 

The  estimates  show  that  the  Clyde  takes  a  larger 
sum  than  any  other  district.  The  amount  for  work 
already  ordered  from  shipbuilders  and  engineers  in 
the  Scotch  district  c.ills  lor  {4,^55, otxj.     This  total 
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compares  with  /i.jijd.ooo  in  the  previous  vear. 
The  Fairfield  Company  heads  the  Usl  with  an  amount 
of  /665.(KX3.  The  second  place  is  taken  by  the 
\'ickers  Company  with  /6 10.862,  but  the  latter 
firm  profit  not  only  by  orders  lor  gun  mountings 
and  projectile  at  i^arrow.  but  for  armour  and  guns 
and  electrical  equipment  from  their  Sheffield  works. 
The  third  place  is  taken  by  Messrs.  John  Brown 
and  Co.,  Ltd.,  who  will  earn  for  their  Clydebank 
establishment  alone  ;t588,76J. 

Shipbuilding  Labour  Crisis. 

The  \otes  of  the  members  of  the  trade  unions 
affiliated  to  the  Federation  of  Shipbuilding  and 
Engineering  Trades  and  the  General  Federation 
of  Trade  Unions  on  the  question  of  striking  in 
order  to  enforce  the  weekh-  payment  of  wages 
in  the  Clyde  district  were  counted  on  Saturday 
in  the  offices  of  the  .-Associated  Ironmoulders  of 
Scotland,  St.  Vincent  Place,  Glasgow.  Although 
the  actual  figures  are  not  published,  it  is  stated 
that  there  is  an  overwhelming  majority  in  favour 
of  taking  extreme  measures  to  obtain  this  con- 
cession. A  joint  communication  has  been  sent 
to  the  Clyde  Shipbuilders'  i\ssoriation  and  the 
North- West  Engineering  Trades  Employers'  Asso- 
ciation asking  for  a  conference,  and  suggesting  as 
suitable  dates  the  26th  and  27th  of  this  month. 
At  that  conference  the  men's  delegates  will  be  in  a 
position  to  give  the  exact  result  of  the  voting  and 
to  discuss  with  the  employers  the  question  of  what 
further     action    may    be     taken.     There     is,     how- 


ever, a  strong  probability  that  at  the  conference 
projiosed  by  the  men's  representatives  a  compromise 
will  be  arrived  at  which  will  render  a  stoppage  of 
work   unnecessar%'. 


Lloyd's  Register  Dinner. 

The  annual  dinner  of  the  Scottish  staft"  of  Lloyd's 
Register  was  held  on  Saturday  last  at  Glasgow, 
under  the  presidency  of  Lord  Inverclyde.  in 
proposmg  "  Llovd's  Register  "  Mr.  James  ^lollison 
chief  engineer,  gave  an  interesting  retrospect  of 
marine  engineerinsj.  In  the  latest  developments, 
he  said,  not  onlv  was  the  steam  turbine 
rapi<llv  taking  the  place  of  the  reciprocating  engine 
particularly  for  fast  passenger  vessels,  but  there 
was  every  probabilitv  that  in  the  near  future  the 
uas  engine,  with,  jiroduccr  gas.  would  fill  an  im- 
portant place  in  marine  propulsion.  Lord  Inverclyde 
drew  attention  to  the  fact  that  fifteen  turbine 
steamers  of  50,000  tons,  already  launched  by- 
United  Kingdom  builders,  were  classed  by  Lloyd's. 
The  vessels  now  building  in  the  United  Kingdom 
for  the  classification  of  the  various  societies 
amounted  to  i,ig5.66H  tons.  Of  this  990,400  tons 
were  intended  for  Lloyd's  classification,  leaving 
onlv  205,169  tons,  or  17  per  cent,  for  all  the  other 
societies.  Shipbuilders  and  shipowners  were  fully 
alive  to  the  readiness  of  the  committee  to  accept 
new  ideas  of  construction,  and  to  utilise  the  high 
scientific  and  practical  know  Ifdi'c  of  the  society's 
staff. 


North-East  Coast. 


Tyne  Iron  Trade. 

The  figures  compiled  by  the  Tvne  Commission 
and  just  issued  for  the  past  \-ear  are  summarised 
below  : — 


Imports. 

Exports. 

Tons. 

Tons. 

Angles  and  bars 

037      ■ 

.?o3o 

Plates  and  sheets 

762      . 

«05 

Castings 

3io     ■ 

7-945 

Machinery 

.  .       2.660      ■ 

6.715 

Forgings 

■  •      4.540      . 

Pig 

.  .     22,520     . 

84.964 

Steel  angles,  etc. 

.  .       4.007      . 

22,423 

Steel  billets,  etc. 

10.01  5 

1,847 

It  will  be  seen  that  in  a  majority  of  cii-ses  the  exports 
of  iron  from  the  Tyne  exceed  the  imporl>.  '['liere 
is  one  exception  that  needs  to  be  referred  to.  The 
([uaiitity  of  steel  billets,  blooms,  etc.,  that  is  brought 
into  the  Tyne  is  more  than  five-fold  that  exported  ; 
and  unlike  the  pig-inMi  which  is  largely  brought 
into  the  river  tlie  billets  arc  not  brought  coastwise. 
Most  of  that  form  of  steel  is  brought  into  the  river 
from  Belgium  and  Holland,  and  whilst  it  gives 
to  some  manufacturers  here  a  cheap  partly-made 
material,   it   is  a  material   that  could  be  produced 
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in  this  country,  and  will  probal)lv  be  more  largely 
produced  in  tlie  north-eastern  district  in  the  early 
future 


February  Iron  Trade. 

.V  marked  impiosemeiit  1^  reeoided  m  the  exports 
of  iron  and  steel  from  the  North  of  England  during 
February.  The  shipments  of  pig-iron,  according 
to  the  Middlesbrough  Customs  returns  were  72,74(^1 
tons  ;  manufactured  iron.  14.435  tons  :  steel. 
3o,0Q8  tons ;  the  aggregate  increase  on  January 
being  14,834  tons.  The  feature  of  the  pig-iron 
exports  was  the  large  quantil^•  sent  to  Germany, 
the  reduced  price  of  Cleveland  pig  having  brought 
it  into  successful  competition  with  native  iron  in 
various  places  near  the  German  seaboard.  More 
foundry  iron  was  also  sent  to  Scotland.  Italy  took 
0,000  tons  of  hematite,  and  cargoes  of  2,coo  tons 
each  went  to  the  United  States,  Japan  and  South 
Australia.  The  chief  customers  for  manufactured 
iron  and  steel  in  the  form  of  railway  material  and 
bridge  work  were  :  India,  11,000  tons:  the  Straits 
Settlements,  5,000  tons  ;  Portuguese  East  Africa, 
4,000  tons  ;    and  Japan,   2.000  tons 
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General   Trade    OutlooK. 

The  iron  and  steel  trades  remain  in  stead v  work. 
The  chemical  trade  i.;  fairly  well  employed,  but  the 
smaller  trades  arc  only  quiet.  A  welcome  addition 
to  tlic  mdustries  of  the  district  is  the  new  works 
of  the  Thermal  Company,  at  Wallsend.  The  huge 
works  of  Armstrong  are  also  well  employed 
in  some  departments,  whilst  the  fact  of  this 
firm  transplanting  a  quantitii-  of  machinery  to  their 
ItaUan  works  at  Pozzouli  gives  reason  to  fear  that 
a  large  number  of  hands  will  be  dispensed  with, 
wliicli  will  be  a  grave  misfortune  for  this  district. 
In  their  motor  departments  they  are  well  employed: 
having  received  recentlv.  in  addition  to  con-: 
siderahle  orders  on  hand,  an  order  for  about  :;uii 
motor   'buses. 


Trade  of  the  Tees. 

Sir  Hugh  Bell,  who  presided  at  ilonday's  meeting 
of  the  Tees  Conservancy  Commissioners,  said  that 
the  past  month  had  been  a  remarkable  one  in  con- 
nection with  the  trade  of  the  river.  They  had  had  a 
larger  number  of  vessels  than  in  any  previous  month, 
both  loading  and  discharging.  Xotwithstanding 
the  volume  of  trade  in  their  iron  and  steel  industries 
there  had  been  signs  of  "  flagging  "  in  prices. 
He  would  point  out,  however,  that  the  absolute 
prospcritv  of  trade  was  not  always  to  be  gauged  by 
the  prices.  It  was  disagreeable  for  the  iron- 
masters to  have  to  accept  smaller  sums  for  their 
products,  but  it  was  ne^"ertheless  an  advantage 
to  the  district  when  thev  w-ere  able  to  sell  a  larger 
([uantitv  of  their  goods.  These  fluctuations  of 
trade  should  not  influence  the  Commissioners  in 
the  large  pohcv  thev  had  in  view.  The  policy 
of  deepening  and  improving  the  river,  providing 
better  wharves  and  repairing  accommodation,  and 
bringing  other  trades  there  was  based  on  the  belief 
that  the  prosperity-  of  the  iron  trade  was  certain, 
and  he  thought  the  policy  they  were  carr\-ing  out 
was  the  right  one. 

Admiralty  WorR  for  Local  Firms. 

The  Tyne  work  in  connection  with  na\al  construc- 
tion, as  shown  by  the  Estimates,  is  distributed 
amongst  four  firms.  The  Palmers  Company  tops 
the  list  bv  reason  of  the  large  instalment  for  pro- 
gress with  the  hull  and  machinery  of  the  new  battle- 
ship Lord  Nelson — the  only  work  they  ha\e  on 
hand.  The  amount  to  be  credited  to  Sir  \V.  G- 
.\rmstrong,  Whitworth  and  Co.,  Ltd.,  appro.ximates 
prettv  closely  upon  half  a  million,  exclusive  of 
the  ordnance  work  done  at  Elswick  and  Openshaw, 
Manchester,  where  also  armour  plates  are  made. 
The  Elswick  shipbuilding  vote  is  made  up  of  a  final 
instalment  for  the  cruiser  Achilles,  ^(320,000  for  the 
hull  of  the  new  Invincible,  and  a  large  instalment 
for  the  thirty-three-knot  destroyers.  Messrs 
Hawthorne  Leslie's  total  is  due  to  the  machinery 
of  the  Achilles  and  the  Agunienuion,  and  to  torpedo 
traft      including    a^^j-knot    destroyer     and      the 


macliinery  for  the  Elswick  boat  of  the  same  class. 
Tlie  Wallsend  Company's  amount  is  for  the  com- 
pletion of  the  machinery  of  the  Warrior. 

Shipbuilding  on   the   Wear. 

the  number  ol  vessels  launched  at  Sunderland 
during  the  past  month  -was  nine,  aggregating 
-5,iju  tons.  This  makes  a  total  for  the  two  months 
of  the  present  year  of  eleven  \essels  and  32,490 
tons,  against  thirteen  vessels  and  41,398  tons  for 
the  fust  two  months  of  ]<to~,.  In  February  of  that 
\-ear  tlie  oulinit  was  sev'en  \essels  and  21,174 
tons. 

Extensions   at   Smith's   DocK. 

^lessrs.  Smiths  Xo.  3  Dock,  South  Shields,  which 
was  closed  last  autumn  to  allow  extensive  altera- 
tions to  be  carried  out  was  re-opened  last  week. 
The  utility  of  the  dock,  built  in  the  days  of  narrow 
ships,  was  very  much  limited  for  want  of  breadth 
and  depth.  The  alterations  consisted  of  widening 
the  head,  renewing  and  deepening  the  bottom, 
and  rebuilding  the  entrance.  The  quoins  and  sill 
are  in  Aberdeen  granite,  the  new  work  being  of  a 
substantial  nature.  Messrs.  Smith  have  carried 
out  the  work  with  their  own  staff,  under  their 
engineer.  Mr.  Edward  Box,  The  dock  as  altered 
is  410  ft.  long,  by  50  ft,  6  in,  w-ide  at  entrance, 
and  has  20  ft.  depth  of  water  on  the  sill.  The  dock 
is  now  their  second  largest,  being  exceeded  onl)-  by 
their   large   pontoon. 

Prospects  of  Shipbuilding  Industry. 

Sir  W.  Theodore  Doxfoid,  speaking  at  the  meeting 
of  his  company  on  Monday  last,  addressed  himself 
to  the  shipbuilding  outlook.  The  future  was  always 
difticull  to  forecast,  and  he  thought  that  this  was  more 
than  usuallv  the  ease  at  present,  for  although  they 
had  a  fair  amount  of  work  booked,  much  of  it  was 
at  low  prices,  the  costs  botli  of  material  and 
labour  were  increasing.  What  was  of  e^en  more 
serious  moment,  was  the  fact  that  concurrently 
with  the  increased  cost  of  production  they  had  the 
freight  market  in  such  a  wretched  condition  that 
manv  owners  did  not  feel  justilied  in  contracting 
for  new  tonnage  at  prices  which  were  in  proportion 
to  the  increased  cost.  The  result  was  that  ven- 
few  orders  were  now  being  placed,  and  builders 
were  likely  soon  to  be  short  of  work,  unless  there 
was  a  substantial  improvement  in  the  freight 
n-.arket. 


Daxfjrd's    Output, 

.Messrs.  William  Doxford  and  Sons,  shipbuilders, 
Sunderland,  who  had  the  largest  output  of  tonnage 
last  year,  launched  during  Eebruary  nine  vessels 
of  25.tKX)  tons.  This  gives  them  32,00,)  tons^since 
the  \ear  began.  Messrs.  Doxford  have  so  far  this 
year  launched  one  steamer  a  fortnight. 
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Yorkshire   District. 


SHEFFIELD. 


Sheffield  Heavy  Trades. 

Inquiry  in  \-arious  directions  indicates  a  fairly 
satisfactory  position  in  the  iron  and  steel  trades, 
and  both  makers  of  pig  and  finished  materials 
appear  to  ha\e  plenty  of  work  on  hand.  For 
certain  descriptions  of  finished  material  there  is  some 
difficulty  in  obtaining  deliveries  as  promptly  as 
desired.  In  almost  all  descriptions  of  steel  bars 
an  excellent  business  is  being  done,  especially  by 
firms  who  trade  with  foreign  markets.  The 
weight  of  steel  that  is  being  manipulated  for  use 
in  the  older  industries  of  Sheffield  is  still  disap- 
pointing. Merchants  in  Swedish  irons  and  steels 
report  that  they  are  experiencing  a  well-sustained 
demand,  and  that  there  is  less  difficulty  in  obtaining 
the  supplies  they  need.  The  Continental  and 
American  consumers  bought  largely  last  year, 
and  the  e-xports  from  Sweden  reached  a  record 
figure.  The  stocks  of  Swedish  material  held  in 
Sheffield  are  fully  up  to  the  a\-erage,  and  prices 
are  firm.  There  is  an  increasing  demand  for 
steel  for  motor-car  manufacture,  and  it  is  an  in- 
dication of  the  trend  of  affairs  that  the  Brotherhood 
Crocker  Company  are  about  to  erect  works  at 
Tinslcy. 

Machine  Tool  Trade. 

The  tool  making  industry  is  doing  a  steady 
trade.  .\mong  special  work  the  combined 
duplex  boring,  planing,  and  facing  machine  by 
Milcy's  -Machine  Tool  Company,  Ltd.,  Keighley, 
may  be  referred  to.  A  lathe  for  reducing  both  the 
ends  of  ship  ladder  rungs  at  once  has  been  recently 
built  by  Carter  and  Wright,  of  Halifax.  The 
straight  bed  is  4  ft.  6  in.  long,  q  in.  wide,  and  7  in. 
deep,  and  forms  a  tank  for  the  lubricant,  the  two 
standards  being  of  cabinet  type.  The  lathe  will 
admit  rungs  up  to  2  ft.  6  in.  long,  and  has  two 
headstocks,  one  stationary  and  the  other  movable 
along  the  bed  by  means  of  rack  and  pinion,  and 
provided  with  a  locking  bolt.  The  two  spindles 
are  of  steel,  and  have  i  in.  holes  right  through. 
They  are  driven  by  8-in  flanged  pulleys,  3  in.  wide, 
running  in  parallel  gun-metal  bearings.  The  spindle 
nose  is  bored  out  to  No.  2  .Morse  taper,  and  screwed 
at  the  front  end,  and  also  provided  with  stop  j^lates. 
The  spindles  are  operated  by  steel  racks  and  quad- 
rant levers,  the  latter  being  altathed  to  their  ends. 

Electric  Driving  of  Machine  Tools. 

.\  pajier  on  this  subject  has  been  read  before  the 
Sheffield  Society  of  Engineers  and  Metallurgists 
recently  by  .Mr.  Ellis.  Referring  to  high-speed 
cutting,  the  author  said  when  electric  dri\ing 
was  first  introduced  J5  h.p.  for  a  single  lathe  was 
regarded  as  ample  :  to-day  hea\-y  lathes  with  only 
tliis  ])ower  would  not  remoxe  the  amount  of  material 
which  a  high-class  tool  steel  was  capable  of  remo\ing. 
Consc(iuentl\-,  new  latlies  with   <«>  to  jo-li.]).  motors 


attached,  were  being  ordered,  and  quite  recently 
he  had  heard  of  a  case  of  a  90-h.p.  motor  being 
applied  to  a  single  lathe.  He  suggested  the  grouping 
of  three  or  more  machines  with  an  80  C)r  loo-h.p. 
motor  as  an  advisable  arrangement  for  all  but 
special   \vorl<. 

Railway  Order  for  Leeds. 

The  managing  committee  of  the  South-Eastern  and 
(-hatham  Railway  have  placed  with  ^Messrs.  Kitson 
and  Co.  a  contract  for  six  steam  motor-rail  vehicles, 
eacli  of  which  will  afford  comfortable  accommodation 
for  tifty-six  passengers.  These  motors,  even  when 
hauling  a  trailer  coach,  weighing  sixteen  tons, 
will  attain  an  average  speed  of  thirty  miles  an  hour. 

Cast   Iron   in    the    Foundry. 

Mr.  I'ercy  l.ongmuir  read  a  paper  on  this  subject 
before  the  Sheffield  Society  of  Engineers  and 
.Metallurgists,  on  ilonday  evening  last.  The 
lecturer  laid  down  the  initial  composition  of  the 
cupola  charge  as  one  of  the  first  essentials  of  prac- 
tical iron  founding,  and  named  as  the  other  t\vo 
the  melting  and  pouring  at  a  suitable  heat  of  the 
mixture  into  a  properly  formed  mould.  These 
three  fundamental  essentials,  mixing,  melting,  and 
moulding,  opened  out,  he  said,  a  wide  field  for 
discussion,  and  he  could  only  touch  \ery  generally 
some  of  the  more  salient  aspects.  The  average 
iron  casting  is  judged  by  one  or  a  combination 
of  the  following  factors  :  ( i )  general  apjiearance 
and  truth  to  pattern  :  {2)  ease  of  machining  ; 
(3)  the  properties  of  test  bars  attached  to  the 
casting  :  and  {4)  resistance  offered  to  the  per- 
colation of  water  or  steam.  Each  stage  in  the 
jnoduction  of  a  casting  has  a  decisive  effect  on  one 
or  other  of  these  factors  :  and  these  stages  the 
lecturer  described  as  "  determining  conditions," 
in  that  thev  determine  the  success  or  otherwise 
nl  any  casting.  The  more  important  conditions 
are  (i)  composition  of  the  charge;  (2)  the  mould 
and  its  cores  :  (3)  method  of  melting  :  (4)  casting 
temiierature  ;  (5)  the  presence  of  foreign  matter, 
sand,  slag,  or  blowholes  :  (h)  shrinkage  or  contraction 
fault-;. 

La\vs  Governing  Production. 

Mr.  l.ongmuir  discussed  ironfounding  under 
tliese  sc\eral  heads,  and  the  attention  of  his  audience 
was  directed  mainlv  to  the  composition  of  charge — 
this  section  enabling  Mr.  l.ongmuir  to  go  very 
fullv  into  the  mechanical  properties  of  cast  irons 
of  varving  chemical  anil  metallurgical  compositions. 
The  main  part  of  the  lecture  was,  in  fact,  devoted 
to  the  micrographic  structure  of  cast  irons  of 
different  compositions  exhibited  by  means  of 
magnified  sections  on  the  lantern  screen.  Statistical 
tables  were  exhibited  sliowing  how  the  mechanical 
])roperties    differ    as    the    coin))osition     (in    regard 
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to  proiiorlions  oi  graphite,  of  combined  carbon, 
ol  silicon,  phosphorus,  manganese,  and  sulphur 
in  the  cast  iron)  varies.  He  laid  great  stress  on 
the  nccessit}'  of  recognising  the  laws  governing  the 
uroduction  of  castings  which  are  dcducible  from  these 
obser\ations,  if  foundry  work  is  to  be  successful, 
and  exhibited  ts'pes  of  suitable  comjwsitions  for 
specific  nurposes,  such  as  malleable  cast,  chilled 
grey-iron,  high-pressure  cylinders  and  valve  bodies. 
m;ichinc  and  engine  details  and  gearing,  soft- 
cngincorlng  and  millwright  castings,  stove-grate 
and  similar  work,  and  hollow  ware.  Practically, 
he  said,  the  keynote, of  success  in  composition  was 
silicon  C(mtrol.'  Given  the  right  silicon,  a  suitable 
ratio  Ixtwcen  combined  and  free  carbon  will  follow, 
proxided  cooling  is  normal  ;  and  the  influence 
of  sulphur,  phosphorus,  and  manganese  is  of 
secondary  order.  The  silicon  content  should  \ary 
for  the  above  specified  purposes  from  0-4  per  cent, 
lor  malleable,  to  3  to  3-5  per  cent,  for  hollow  ware. 


New  Dock  Schemes  at  Hull. 

Tlu-  Council  of  the  Hull  Chamber  of  Commerce 
and  Shipping  have  expressed  strong'''disapproval 
ol  the  proi>oscd  new  |iicr  antl  wharf  to  be  erected 
bv  the  Hull  Corporation  at  an  estimated  cost  of 
.1  quarter  of  a  million.  It  was  agreed  that  the 
North  l^astern  KaiKv.iy  unprovement  to  be  provided 
at  the  A!bert  Dock  promenad'"  was  sutTicient  to 
meet  llie  requirements  of  the  citv.  and  that  repre- 
sentatives of  the  Chamber"  of  Commerce  should 
a.ltcnd  before  llie  committees  of  Parliament  to 
whom  the  Corporation  Bill  is  referred,  and  give 
e\-i(lcnce  against  the  .scheme.  A  letter  was  read 
from  the  general  manager  of  the  Xorth-Eastcrn 
Railway  Company  assuring  the  Council  that  the 
scheme  for  the  extension  of  the  company's  quay 
at  the  .Albert  Dock  would  be  completed  before  the 
end  of  the  present  year.  The  scheme  would  provide 
a  new  r'versidc  (juay  of  .i.joo  ft.  by  95  ft.  increased 
widtli.  and  sheddinir  to  the  same  extent. 


Lancashire    District. 


MANCHESTER 


The   Iron    MarKet. 

In  the  Manchester  market  prices  ha\e  not  foUowcd 
warrants  to  the  full  extent,  but  have  nevertheless 
weakened  considerably  during  the  month.  The 
following  table,  which  is  published  by  the  JNIanchester 
Cuardian,  will  show  the  \arious  mo\  ements  in  pig- 
iron  : — 


Jan.  ^o  .  .  Oi 
Feb.  28  . .  6i 


0..63 
o.  .61 


6.  .62 


.66 
.64 


The  case  of  Lancashire  iron — which  remains 
nominally  at  the  same  price — is  pointed  to  as  being 
peculiar.  There  is  but  httle  of  it.  and  the  makers 
are  well  able  to  wait  for  their  market.  Xe^er- 
theless,  while  the  price  on  January  30th  was  a 
real  value,  that  on  February  28th  is  mercly 
nominal.  The  enormous  change  which  has  taken 
place  in  the  relationship  between  Clex-eland  and  the 
other  makes  of  foundry  iron  is  noticeable.  Tem- 
porarily, makers  of  these  other  classes  can  no  doubi 
keep  the  prices  fairly  steady,  but  unless  relief 
comes  to  them  in  the"  form  of  a  rise  at  Middles- 
brough it  is  obvious  that  they  must  soon  take 
steps  to  meet  the  market. 

Naval  Shipbuilding  Contract. 

'[\\n  .if  the  dozen  new  submarines  are  to  be  built. 
It  i-  said,  at  Chatham.  Evidently,  therefore,  ten 
(.Illy  are  to  be  of  the  Holland  type.  These.  Messrs. 
\ickors.  Sons  and  Maxim,  Ltd..  will  build  at 
Harrow.  The  turbine  machinery  for  the  dockyard 
built  armoured  ships  will  also  be  contracted  for. 
Humphry's,  Tennant  and  Co.,  who  are  making  the 
t  111  Iiines  for  the  Elswick  Invincible,  are  almost  certain 
to  ■A<--i  the  machine^:  for  one  :  and  Vickers,  Son 
and  .Maxim  ought  to  be  strong  competitors  for  the 
oilier   contract. 


New   7i=in.   Lathe. 

Attention  may  be  directed  to  the  new  high-speed 
7. I -in.  centre-sliding,  surfacing  and  screw-cutting 
lathe,  by  Messrs.  G.  Birch  and  Co..  of  Salford. 
The  principal  feature  of  the  machine  is  the  aU-gear 
headstock,  which  is  driven  by  a  constant-speed 
belt,  and  wliich  therefore  gives  i)ractically  constant 
power  at  the  nozzle.  The  dri\ing  pulley  is  12  in. 
diameter,  by  !,\  in.  wide,  running  at  3CX)  revolutions 
a  minute.  The  gearing  is  arranged  to  give  sixteen 
speeds  in  geometrical  progression  from  10  to  4Q0 
re\"olutions  a  minute.  The  mandrel  has  a  2-in. 
hole  right  through  it,  this  enabling  a  large  variety 
of  work  to  be  turned  from  the  solid.  The  front 
bearing  is  3)1  in.  diameter  by  4  in.  long.  The  lathe 
is  made  with  cither  gap  or  plain  beds  as  required, 
the  bed  having  a  square  guiding  surface.  About 
;  h.p.  is  reiiuircd  to  drive  the  machine. 

New   Mersey  DocR  Offices. 

li.i  tins  building,  now  in  course  of  erection,  in 
Li\cr])Ool.  tlie  claim  is  made  tliat  it  will  be  the 
largest  purely  commercial  building  in  the  county. 
The  extreme  dimensions  of  the  building  are 
264  ft.  by  2  16  ft.,  and  from  tlie  street  to  the  cornice 
is  So  ft.  The  chief  feature  is  the  fine  dome.  220  ft. 
ill  height  from  the  street  level.  Flanking  the 
entrance  to  the  Central  Hall  will  be  two  figures 
representing  "Commerce"  and  "Industry."  The 
co'-^t  of  the  building  is  /;3o<).ooo. 

Furness  Railway  Compensation. 

The  Harrow  Town  Council  meeting  has  decided  to 
l)a\-  tlie  Furness  Railway  Company  /30.000  com- 
pensation for  the  Walncy  steam  fer:y,  owing  to 
the   Corporation   building   a   bridge   across   Walney 

Channel. 
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The    Midlands. 


BIRMINGHAM. 


Birmingham  Iron  Meeting. 

The  iron  market  at  Birmingham  did  not  yield  any 
additional  business  on  that  of  the  preceding  week. 
The  tone  was  firm,  however,  and  the  feeling  enter- 
tained was  that  before  the  end  of  the  present  month 
there  must  be  a  recovery  of  demand,  as  most 
people  are  working  at  their  stocks,  which  in  most 
cases  are  getting  bare.  The  finished  iron  manu- 
facturers experience  a  slow  business,  but  it  is 
soimd.  Bar-iron  makers  have  enough  work  for 
the  coming  month,  though  all  the  specifications 
are  not  in.  Small  angles  and  flat  and  round  bars 
for  hurdle  fencing  are  in  better  demand.  There 
are  good  inquiries  for  steel,  makers  in  the  district 
being  very  busy  on  wagon  and  structural  contracts. 
Bars,  angles,  channels,  and  plates  are  reported 
to  be  heavily  sold.  Small  ingots  are  wanted  for 
other  districts.  Staffordshire  iron  is  firm  on  running 
contracts,  and  there  is  a  strong  demand  for  Derby- 
shire pig-iron,  but  prices  are  above  what  buyers 
are  prepared  to  respond  to.  It  was  announced 
by  one  firm  of  Derbyshire  ironmakcrs  that  the  whole 
of  the  output  of  three  furnaces  has  been  sold  to  the 
end  of  July.  Northampton  pig-iron  sales  were 
effected  at  60s.,  though  the  lots  were  small. 

Belgian  and  German  Competition. 

It  is  reported  that  a  considerable  quantity  of 
Belgian  iron  is  being  offered,  and  that  this  is  rather 
weakening  the  position  of  local  makers  Some 
of  the  smaller  producers  who  have  run  out  of  orders 
are  willing  to  accept  very  low  prices,  but  the  firms 
connected  with  the  Association  are  standing  out  for 
full  values.  German  steel  has  been  offering  at  about 
2s.  6d.  below  English  prices,  but  delivery  before 
June  cannot  be  guaranteed.  German  sheet  bars 
are  £•,  7s.  6d.  to  /s  los.  There  is  still  a  con- 
siderable weight  of  material  coming  in  under 
old  and  low-priced  contracts,  and  local  makers 
are  well  engaged  and  at  good  prices. 

Machine  Tool  Trade  Active. 

With  the  general  iron  and  steel  trade  in  a  healthy 
state,  and  a  strong  revival  in  the  cycle  branch 
the  tool  trade,  as  a  whole,  is  full  of  orders.  In 
particular,  turret  lathes,  milling  machines  and  gear 
cutting  machines  are  in  regular  request,  and  it  is 
noteworthy  that  modernisation  of  shop  practice 
is  going  on  in  various  directions,  which  will  maintain 
the  demand  for  the  newer  types  of  machine  tools. 
There  has  been  a  steady  inquiry  for  nut  and  bolt- 
making  machinery,  while  the  wagon-building  shops 
are  working  up  to  their  utmost  capacity,  and  this 
has  called  lor  additional  heavy  tools.  The  motor 
trade  is  responsible  for  the  introduction  of  certain 
new  machine  tools,  and  in  this  direction  .Messrs. 
Taylor  and  Cliallen  are  breaking  fresh  ground. 
The  Tangye  Tool  and  Electric  Company  have  in 
hand  a  number  of  interesting  machines.  Me.ssrs. 
Brown    and    Ward    have    recently    effected    one    or 


two  improvements  in  their  i-in.  automatic  wire-feed 
capstan  lathe,  one  of  these  being  the  compound 
wire-feed  locking  mechanism.  The  Taylor  disc 
grinder  has  lately  been  impro\cd.  and  besides  thread- 
milUng  appliances,  a  number  of  large  tube  benders, 
Kennedy  patent,  to  bend  2-in.  steel  pipes,  are  being 
made.  The  J.  J.  Guest  grinder  has  been  improved 
m  one  or  two  details.  A.  Herbert,  Ltd.,  are  busy 
upon  their  specialities,  one  of  wliich  will  shortly  be 
illustrated  in  this  journal. 

Wolverhampton  Trade. 

Here,  as  elsewhere,  while  the  iron  trade  is  fully 
employed  at  the  moment,  new  orders  are  slow 
in  coming  on.  There  is  a  disposition,  how-ever, 
to  believe  that  this  will  right  itself  in  the  near  future, 
owing  to  the  limited  stocks  held  by  consumers. 
In  common  bar.  a  steady  trade  is  being  transacted, 
and  for  wide  strip  and  hoops  the  demand  is  perhaps 
ever  better  ;  at  all  events,  the  mills  engaged  on 
these  orders  are  running  full  time.  Local  firms 
have  also  good  contracts  on  hand  for  constructive 
steel,  more  particularly  for  railway  requirements, 
while  mining  machinery-  makers  are  full  of  work. 
There  is,  of  course,  a  really  good  demand  for  cycle 
steel,  that  trade  having  had  a  new  revival,  and  the 
electrical  machinery  trade  is  also  well  employed. 
A  good  output  of  ])umping  plant  is  also  recorded. 

Dudley  District. 

The  engineering  trades  are  steadily  employed. 
Ordinary  sizes  of  rounds,  squares,  and  flats  are  in 
moderate  demand  in  all  qualities.  Sales  of  best 
cjualities  of  axle  iron  are  good,  and  orders  for 
guard  iron  are  coming  in  regularly.  Fair  orders 
are  being  placed  for  bolt  rods  and  nut  bars,  and  rivet 
bars  are  in  brisk  demand  in  both  iron  and  mild 
steel  sorts.  Bookings  in  ordinary  cable  rounds 
are  large,  but  inquiries  for  best  qualities  are  limited. 
Best  shoe  iron  is  in  fairly  good  sale.  Tire  iron 
is  in  steady  request,  and  inquiries  for  mild  steel 
sorts  are  rather  more  general.  Hoop  lacks  steadi- 
ness, and  there  is  a  slight  falling-off  in  orders  for 
tube  strips.  Half-rounds  and  ovals  are  in  fairly 
even  s.ale.  Taper  and  bevil  bars  lack  briskness, 
but  such  sections  are  in  good  request.  The  demand 
for  plating  and  stamping  bars  is  well  maintained. 
Heavy  bookings  in  special  sections  of  angles  and 
tees  are  reported  for  railway  wagon  work.  The 
coal  trade  shows  steady  sales  of  fuel  for  works 
purposes. 

Locomotive  Contract  for  Stoke  Builders. 

A  contract  foi-  eight  six-wheeled  coupled  goods 
locomotives  for  the  .Manila  Railway  Company 
has  just  been  awarded  to  Messrs.  Kerr.  Stuart  and 
Com|>any,  Ltd.,  of  Stoke-on-Trent.  These  engines, 
which  have  been  designed  at  the  makers'  works 
under  the  supervision  of  Mr.  C.  H.  Fo.x,  the  con- 
sulting engineer  of  the  Manila  Railway  Company, 


March  9,    1906. 


PAGE'S     WEEKLY. 


547 


have  coupled  wheels  ^  ft.  4  in.  in  diameter,  whilst 
the  bogie  wheels  are  to  be  2  ft.  7  in.  in  diameter. 
The  cylinders  are  16  in.  diameter  by  22  in.  stroke. 
The  firebo.x  will  be  of  the  well-known  •'  Belpaire  " 
pattern.  The  boiler  will  have  a  working  pressure 
of  1 80  lb.  per  square  inch  The  total  hc.iting 
surface  will  amount  to  1.057  square  feet.  Steam 
and  vacuum  brakes,  and  also  hand  brakes,  are  fitted 
to  engine  and  tender.  In  running  order,  the  engine 
will  weigh  forty-two  tons,  whilst  the  tender,  running 
on  two  four-wheeled  bogies,  and  having  a  capacity 
of  2.500  gallons  of  water  and  four  tons  of  coal, 
will  weigh  an  additional  twenty-nine  tons,  so  that 
the  total  approximate  weight  of  each  engine  com- 
plete will  be  seventy-one  tons. 

Rating  of  Machinery. 

The  Lincoln  Chamber  of  Commerce  has  been  dis- 
cussing the  question  of  rating  of  machinery^  in 
England  and  Wales.  It  w-as  pointed  out  that  the 
urgency  of  the  question  originated  through  an  appeal 
case  on  December  ist,  when  the  Lord  Chancellor 
decided  against  the  appellant,  and  in  favour  of  the 
a.ssessment  authorities.  The  result  was  that  certain 
assessments  were  immediately  increased.  The 
question  had  been  satisfactorily  settled  in  Scotland, 
and  in  England  a  private  ^lember's  Bill  had  been 
brought  forward  in  order  to  get  the  same  law. 
without  success.  These  increases,  it  was  pointed 
out,  were  a  very  serious  matter  for  all  users  and 
owners  of  machinery.  The  basis  of  assessment 
was  inequitable,  because  English  manufacturers 
w-ould  have  to  compete  with  Scotch  manufacturers 
In  the  next  place  it  was  only  a  law  made  by  the 
Courts,  and  had  never  been  passed  by  Act  of  Par- 
liament ;  and,  finally,  it  was  not  right  that,  in  a 
sense,  the  assessment  should  be  fixed  secretly.  .\ 
resolution  was  eventually  carried  to  the  effect 
that  the  recommendation  of  the  Royal  Commission 
on  Local  Taxation  of  1805  should  be  made  law  in 
England  and  Wales,  and  that  English  machinery 
owners  and  users  should  be  assessed  on  the  same 
lines  as  was  fixed  for  Scotland. 

Iron   and  Steel   Wages    Board. 

.\t  the  annual  mcetmg  held  in  Birmingham  on 
.Monthly,  Mr.  G.  Macpherson,  the  chairman,  stated 
that  no  case  of  dispute  had  been  brought  before 
llie  standing  committee  during  the  year.  He  com- 
l)lained  that  there  were  far  too  many  firms  in  South 
Staffordshire  which  were  unaffiliated  with  tlie 
board,  but  who  yet  took  ad\-antage  of  its  rulings. 
This  was  not  creditable,  as  a  number  of  firms 
outside  the  district  were  contributing  to  the  board. 
Mr.  W.  .A.ncott,  the  Operatives'  Society,  agreed 
with  the  chairman  in  his  protest  against  the  absence 
of  so  many  South  Staffordshire  firms  from  the 
board.  The  year  :oo6  might  not  pass  without  a 
strike.  If  the  men  did  strike  they  would  win, 
though  it  cost  them  /lo.cxio,  so  that  those  outside 
had  better  come  in  and  avert  danger.  Mr.  H.  .M. 
Ilingley  expressed  his  confidence  in  the  future  of 
the  South  Staffordshire  iron  trade,  and  said   there 


were  energetic  operatives  and  enterprising  em- 
ployers who  would  not  allow  the  trade  to  be  stolen 
from  the  district.  The  report  was  adopted.  Mr 
Macplierson  was  re-elected  chairman,  and  Mr.  S. 
I  larris,  vicc-ch.iirman. 


Refrigerating   Machinery. 

1  In-  llaslam  I'oundiy  and  Engineering  Company. 
Ltd..  Derby.  ha\e  just  received  an  order  from 
.\obels  Explosives  Company  Ltd.,  for  two  large 
duplex  ammonia  compression  refrigerating  machines, 
with  accessories,  for  their  factory  at  .Ardeer.  The 
machines  are  to  bi-  driven  by  bell  from  gas  engines. 

WorRs  Extensions. 

\V.  and  V.  .\very.  Ltd..  of  the  Soho  Foundry 
Birmingham,  are  making  considerable  additions 
to  th'-ir  working  area.  Some  nine  years  ago  it 
was  found  necessary  to  move  the  whole  of  the 
manufacturing  from 'the  old  jiremises  in  the  city  to 
the  extensive  works  formerly  occupied  by  those 
of  Messrs.  Boulton  and  Watt,  and  they  are  again 
compelled  to  increase  their  workshop's.  At  the 
foundry,  it  was  some  little  time  ago  found  necessary 
to  add  nearly  Soo  sc|uarc  yards  to  the  space  in 
order  to  deal  with  the  increase  in  castings  generally 
and  weighbridge  ])latforms  in  particular,  also  an 
extra  cupola  capable  of  dealing  with  eight  tons 
per  hour. 

The  smithy  has  also  had  extra  demands,  owing 
to  the  increasing  orders  for  hea\-y  work,  con- 
nected with  locomoti\e  testers,  weighbeams,  for  lar^e 
works  such  as  the  .Mersey  Dock  extension  scheme, 
and  this  department  has  just  had  added  to  it  over 
700  square  yards. 

In  the  weighbridge  department  more  room  is 
also  required,  and  in  future  it  will  occupy  the 
whole  of  what  is  now  the  automatic  department 
in  addition  to  its  present  exten.sive  workshop.  The 
automatic  department  itself  has  made  such  strides 
that  an  entirely  new  building  is  being  erected 
which  will  give  2,000  square  yards  for  this  particular 
work  alone.  This  department  deals  with  all 
machines  for  automatically  weighing  different 
materials,  and  we  understand  that  large  orders  are 
now  in  hand  for  the  new  machine  for  automatically 
weighing,  packing,  and  counting  the  number  of 
sacks,  ensuring  absolute  accuracy  and  obviating  all 
hand  labour,  and  automatic  coal-weighing  machines 
of  many  designs  and  cajiacities.  -\ltogether  this 
means  an  increased  working  area  of  nearly  4,0(X) 
sijuare  yards,  a  small   factor\-  in  itselL 

Extensions  at  Hornsby's. 

We  are  informed  that  the  well-known  makers  of  oil 
engines— .Messrs.  Richard  llornsbyand  Sons(Limited) 
of  (irantham— have  just  added  to  their  e.\tensive 
business  the  manufacture  of  gas  engines  and  suction 
gas  plants,  and  have  secured  the  business  of  Messrs 
J.  E.  H.  Andrews  and  Co.  (Limited),  of  Stockport. 
The  chairman  and  managing  director  of  Messrs" 
.Vndrews  have  joined  the  board  of  Messrs.  Hornsby 
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Welsh   Tinplate  Trade. 

In  Germany  a  syndicate  embraces  all  the  tinplate 
works,  and  has  for  its  object  the  prevention  of 
cutting  of  prices  between  the  home  works,  and  to 
combat  Welsh  competition.  There  are  five  works, 
and  in  spite  of  the  yearly  increasing  production, 
these  works  arc  not  able  to  cover  the  home  demand. 
Some  plates  from  these  works  are  sent  to  Holland. 
Switzerland,  and  Austria-Hungan-,  where  they 
compete  with  the  Welsh  product.  German  prices, 
however,  are  fixed  on  the  basis  of  British  quotations, 
prices  being  regulated  by  the  syndicate  which  controls 
all  the  works.  Opinions  are  divided  as  to  the 
influence  of  the  German  selling  office  on  prices  and 
business.  The  works  are  accused  of  intentionally 
keeping  production  below  requirements,  and  then 
there  is  the  question  of  deliver}'.  Crerman  works 
take  from  four  to  si.x  months  to  deliver,  whei^eas 
this  could  be  done  from  Wales  in  the  same  number 
of  weeks.  In  1887  the  Germans  produced  13,800 
tons,  which  in  1904  had  increased  to  47.699  tons- 
It  is  asserted  that  the  Germans  had  charged  io  per 
cent,  more  than  Welsh  prices  ;  yet.  as  shown, 
the  Germans  now  increase  their  tariff  by  3d.  per  bo.\. 
In  estimating  the  effect  of  the  increased  tariff, 
it  should  be  borne  in  mmd  that  it  was  already 
2s.  6|d.  per  box,  and  yet  in  spite  of  this  the  Germans 
ha\'e  continued  to  be  largelv  dependent  upon  Welsh 
plates,  and  the  additional  tariff  will  bv  no  means 
exclude  Welsh  tinplates  from  that  countrw 

Additional   DocR   Facilities. 

riie  work  ui  equipping  the  new  Bute  Dock  at  Cardift 
is  being  pushed  onward  as  fast  as  possible,  and  it 
is  expected  that  the  two  movable  tips  now  in  course 
of  construction  at  the  bottom  end  of  the  east  side 
will  be  completed  at  an  early  date.  During  the 
next  few  weeks  the  equipping  of  the  import  wharf 
will  be  commenced.  It  is  understood  that  eight 
large  modern  cranes  ha\e  been  ordered,  and  that 
it  has  been  decided  to  erect  them  at  the  town  end 
of  the  west  side  of  the  dock. 

A  New  Wye  Bridge. 

1  he  buildini;  of  the  new  biuk'c  over  the  Kiver  Wye. 
at  Brockweir,  is  making  satisfactory  progress.  The 
bridge  consists  of  three  spans,  having  an  opening  of 
70  ft.  each,  supported  by  two  sets  of  double  cyhnders 
sunk  into  the  water,  each  set  being  70  ft.  from  the 
stonework  on  cither  shore.  The  pillars  are  4  ft.  6  in. 
in  diameter,  and  arc  divided  into  ft  ft.  lengths. 
The  set  on  the  Monmouth  side  has  been  lowered 
some  6  ft.  below  the  river  bed.  bid  how  much 
deeper  thcv  have  to  go  depends  upon  the  discovery 
of  solid  bed  rock. 

Port  Talbot  Equipment. 

The  new  wmk  recentl\-  put  in  hand  here,  consists 
of    a    new    import    wharf    with   a    length   of   406   ft. 


and  width  of  jcj  ft.,  which  is  being  btiilt  on  the 
Henncbique  ferro-concrcte  system,  the  work  being 
the  first  of  its  kind  in  South  Wales.  .Another 
import  wharf  has  been  constructed  adjoining  the 
Rio  Tinto  Company's  new  wharf,  but  this  wharf, 
at  the  wish  of  that  Companw  is  being  constructed 
entirely  of  timber.  The  plant  includes  four  new 
hydraulic  cranes  by  Messrs.  Tannett.  Walker  and 
Co..  and  a  new  coal  hoist  which  will  lift  wagons 
of  both  10  or  20  tons  capacity  to  a  height  of  61  ft. 
above  water  level.  The  hoist  is  of  the  direct- 
arting  type,  and  is  being  built  by  Messrs.  John 
.\bbott   and   Co..    of   Gateshead-on  Tyne. 

The  Rio  Tinto  Company's  New  WorKs. 

The  new  works  of  this  compan\-  at  Port  Talbot 
Docks  have  excited  a  good  deal  of  interest  locally, 
and  the  shipment  of  cargoes  has  now  commenced. 
The  equipment  of  the  new  works  is  of  the  most 
modern  type,  and  electrical  driving  has  been  largely 
introduced.  Two  Tempcrley  tran.sporters  have 
been  erected,  running  from  the  wharf  into  the  works, 
and  tubs  are  now  lifted  straight  out  of  the  holds 
and  carried '  directly  into  the  works  with  their 
freights.  The  furnaces,  too,  are  charged  and 
discharged  by  the  latest  type  of  machinery  for 
such  a  purpose,  automatic  stokers  have  been  intro- 
duced, and  large  travelling  cranes  have  been  in- 
stalled to  convey  the  cradles  from  place  to  place. 
At  jiresent  only  one  furnace  has  been  put  into 
o]'eration,  but  the  works  will  be  in  full  swing  within 
a  c(>in])aratively  short  period. 

New  Works  for  Landore. 

There  are  being  erected  at  landore  antimony 
smelting  works,  where  e\|)criiiiental  processes 
will  be  commenced  in  a  few  week-~. 

Projected  Ne^v  Blast  Furnaces. 

.Messrs.  Camme!.  l,air<i  and  Co..  wlu)  have  been 
repeatedly  reported  as  prospectins;  at  Fort  Talbot, 
with  a  view  of  establisliing  blast  furnaces  there, 
are  now  said  to  be  in  negotiation  for  a  site  on  the 
Burrows,  near  Swansea.  The  Swansea  Harbour 
Trustees  have  under  considcratifin  applications  for 
sites  from  a  number  of  firms. 

Future   of  Pembroke   Dock. 

An  .\<lniiralty  order  has  been  received  at  Pembroke 
Dockyard  directing  the  despatch  to  other  vards 
ol  nineteen  new  machines  rccentlv  supplied  to  that 
establishment.  The  Admiralty  further  intimated 
its  decision  to  divert  fourteen  other  new  machines 
ordered  for  Pembroke  to  other  vards.  This  step 
can  be  taken  without  impairing  the  efficiency  of 
Pembroke  Yard  as  a  building  estabHsliment,  should 
it  be  intended  to  maintain  it  hereafter  for  that 
purpose,  as  the  present  machiner\-  equi]iment  is  in 
excess  of  what  is  required. 
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Contractors'  News. 

We  shall  be  pleased  to  insert   under  this  column,  free  of  charge,  particulars  of  open  contracts. 


Contracts    Open. 

United    Kingdom. 

Airdrie.—^  oustr action' oi  a  two-liit  gasholder  ; 
11;  ft.  gin.  diameter  by  30ft.  deep,  for  the 
Airdne  Town  Council.  A.Gillespie  and  Son. 
r>5.  Hath  Street,  Glasgow 
Bangor  (Ireland).— Supply  of  wrought-iron 
tubts,  for  the  Urban  District  Council.  Mr.  J. 
Milliken,  clerk  . . 
Barnes.  —  Supply,  delivery  and  erection  of  one 
straight-tube  tj-pe  water-tube  boiler,  surface 
conilenser,  feed  pump  and  pipe  work.  Mr. 
C.    S.    Davidson,     Electricity    Works.     High 

Street.  Mortlake,  S.\V 

Billinghay.  —  Supplv  and  delivery  at  tlie 
G.X.  and  Cx.E.  joint  railway  siding.  Domng- 
ton,  Sleaford,  of  about  9}  miles  of  cast-iron 
mains  and  specials,  5  in..  4  in.,  and  3  in.  dia- 
meter respectively,  in  connection  with  water- 
works for  the  parishes  of  Billinghay.  North 
Kyme.  and  Walcott,  for  the  Sleaford  Rural 
District  Council.  Engineer.  74.  Southgate, 
Sleafonl 
Bristol.  —  Supply  of  wrought  iron  and  steel 
during  vear  1906,  for  the  Sanitary  and  Im- 
provement Committee.  Offices.  63.  Queen 
Square 
Briton  Ferry- — Supply.  delivery,  erection 
and  laying  of  sub-station  switchboard,  non- 
rubber  feeder  and  distributor  cables,  feeder 
pillars,  joint  boxes,  arc  standards,  arc  lamps, 
etc.  Messrs.  Herbert  Lewis  and  Fletcher, 
consulting    engineers.     Prudential  Buildings. 

Cardiff 

Chingford-— For  the  constructional  works  required 
for  the  b.icteria  beds,  settling  tanks,  and  other 
appurtenant  works,  and  also  for  the  erection  of 
pumping  station,  sump,  and  hydrostatic  tank,  at 
iheir   sewage  works,    Chingford.       Mr.  Walter 

Stair,  Council  Offices  

Edinburgh. —  Stores  for  twelve  months  from 
Mav  I'lth,  1906,  including  arc  lamp  carbons, 
cast-iron  pavement  bo.xes  and  pipes, 
electricity  meters,  house  service  fuse  boxes  and 
bitumen.  Mr.  Frank  A.  Newdngton,  5,  Dewar 
Place,  Edinburgh 
Fulham, — Cleneral  and  electrical  stores  for  the 

Borough  Council 
Gillingham. — Coal      and     meters      for      the 

Electricity  Department 
Greenock. — Supply  arid  delivery  of  two  direct- 
current  steam  generators  of  750  k.w.  each  ; 
one  50J  k.w.  direct -current  motor  generator  . . 
Hythe. — For  the  sinking  of  a  well  at  Bluehouse 
in  the  Parish  of  Saltwood.  and  lining  same 
with  brickwork  and  cast-iron  cylinders.  Mr. 
Chris.  Jones,  Borough  Engineer.  Bank  Build- 
ings, Hythe,  Kent 


Mar.  24 

Mar.  12 
Mar.  14 
Mar.  26 

Mar.  I  5 
Mar.  24 


Halifax.-For  the  steel  and  c;i^t-iron  work 
required  to  be  erected  m  connection  with  tlic 
construction  of  a  drying-house  floor,  including 
a  steel  caloritier  for  water  heating,  at  the 
Halifax  Vmon  Workhouse.  Messrs.  W . 
Clement   Williams,   architect,   29-   Southgate, 

Halifax  

Leeds.—  Tenders  for  one  or  two  sets  of  electric 
generating  and  condensing  plant,  each  com- 
prising a  steam  turbine,  two-phase  alternator 
and  exciter  of   3,000  kw.  capacity,  electrically 
driven     surface-condensing     plant,     and    the 
necessary    pipes     and     valves.     Mr.     Harohl 
Dickinson,  I,  Whitehall  Road,  Leeds  . . 
Leek  Wootton.— Provision,  laying  and  joint- 
ing of  about  4,^00  yards  of  3-in.  cast-iron  water 
mains,  together  with  the  construction  of  small 
service   reservoir   and   other   works,   at    l.eek 
Wootton.     Messrs.      Willcox      and      Raikes. 
Union     Chambers,     63,      Temple     How,     Bir- 
mingham 
Leyton.— Steam    and    exhaust    PiP^?.    etc      lor 
electricity   generating    station,    for  the   Urb.ui 
District     Council.       Mr.     F.     Harman    Lewis, 
electrical  engineer,  Cathall  Road,  Leytonstone. 
Mary  lebone.— Engine  room  stores    cables  and 
calile     jointing    materials.      (.  lerk.      Borough 
Council     ■  . 
Middleton.— The    Corporation     re.jLiire     i  .uoo 

vards  of  distributor  cable 
Nottingham—For  the    ironwork    required    in 
connection  with  erection  of  coal  sheds,  and 
for       wTOught-iron      ornamental       boundary 
fencing    at    the    Boughton    water    pumping- 
station,  for  the  Water  Committee.     Mr.  \\  .  B. 
Starr,  architect.  12.  St.  Peter'sGate.  Notting- 
ham 
Nuneaton  —Construction  of  a  service  reservoir, 
cai>acity    ;oo,ooo    gallons,    in    Henuebique  s 
ferro-concrete  construction,  for   the  Nuneaton 
,ind   Chilvers  Coton   Urban   District   Council. 
Mr.  F.  C.  Cook,  waterworks  engineer,  (  ouncil 
Ofhces,  Nuneaton 
Shoreditch  (London).— Tenders  for  stores  tor 
one  vear  ending  March  31st,   1907,  including 
electric  cables  and    sundries,  gas    pipes    and 
fittings,  and  engineers'  stores.     Town  Clerk, 
(Dr.  H.  Mansfield  Robinson),  Town  Hall,  Old 
Street.  E.C. 
Sleaford.-Suj.ply     of     cast-iron     mams     an.l 
sjiecials   for   the  Rural  District  (  ouncil.     .Mr. 
E.  Clements,  clerk 
Stockoort.— Tenders     are      invited       lor      the 
iiimial    supplies    for    the    electricity    depart- 
ment.    Apj.ly  to  Mr.   A.   J.   H.   Carter.   Cor- 
poration Electricity  Works 
Swindon.— Various  materials  for  the  electricity 
and  tramways  dejiartmeiit        


Mar.  23 


April     9 


Mar.    15 

Mar.   14 
Mar.   13 


Mar.   13 


Mar.    13 

Mar.   17 


Mar.  15 
Mar.   12 
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StoRe-on-Trent. —  The  Corporation  invite 
tenders  for  electricity  meters.  Borough 
Elcctrical.Engineer 

Wimbledon. —  Supply  of  stores  and  materials 
for  the  Corporation  electricity  department, 
including  cables,  joint  bo.xes,  transformers, 
and  meters 

Abroad. 

AntTwerp. — Construction  of  a  lock  at  Malines, 
estimated  cost,  /45,5:!5.  Rue  des  Augustins 
15.     Brussels 

Brussels. —  Works  at  Onoz,  including  three  steam 
engines  and  pumps.  Compagnie  Internationale 
des  Eaux  de  1' Agglomeration  Bruxelloise.  Rue 
du  Trone  48 

Christiana. — Supply  to  the  Norwegian  State 
Railways  for  101,850  tons  of  best  sort  loco- 
motive coal.  Commercial  Intelligence  Branch 
of  the  Board  of  Trade,  71,  Basinghall  Street, 
E.C "         

Egypt. — Supply  and  erection  of  an  electric  light 
installation  on  board  H.H.S.  Aidu  at  Mex- 
andria.  The  generating  plant  is  to  consist  of  a 
suitable  engine  coupled  direct  to  a  5  !>  kilowatt 
dynamo,  including  switchboard,  instruments, 
wiring,  lamps,  switches,  fuses  and  ventilators. 
Central  Office  of  the  Ports  and  Lighthouses 
Administration,  Cairo 

Hulst  (Netherlands).  —  Sjpply  of  g5,o'j() 
kilos  of  cast-iron  tubes  and  5,500  ki'os  of 
repairing  joints  and  syphons  to  the 
Municipalitv  of  Hulst  (province  of  Zealand). 
Town  Hall.  Hulst  

Johannesburg. — Supply,  free.  at  the 
municipal  stores,  of  350  street  lamp  fittings,  50 
stays  and  600  ft.  gas  barrel.     Town  clerk 

Lisbon. —  Construction  of  iron  bridge  (about 
£I,I20).      Direccao  de  Minho  e  Douro 

Madrid. — The  Direccion  -  General  de  Obras 
Publicas  invite  tenders  fcr  an  electric  railway 
project  in  Barcelona 

Madrid. — Concession  for  an  electric  railway  in 
Madrid.  Directorate-General  of  Public 
Works 

Manila. —  Construction  of  two  steel  breakwaters. 
Harbour  Works  Manager 

Montevideo. — Complete  installation  of  Cerro 
de  Montevideo  lighthouse,  of  nine  gaslit  buoys, 
and  of  gas  works,     Ministerio  de  JFomento    .  . 

Muenster. — Supply  of  electric  light  and 
power  equipments  to  the  Kushweije  Rail- 
way.    Director  of  the  State  Railways 

Pilsen. — The  .\iistrian  State  Railways  invite 
tenders  for  the  electric  lighting  of  the  station 
in  Pilsen 

Pretoria  (Transvaal). — Supply  and  erection  ot 
a  refuse  destructor,  for  the  municipality. 
Messrs.  Mosenthal.  Sons  and  Co..  72.  Basing- 
hall Street,  E.C.  

Rosario. —  Public  electric  lighting.  Municipal 
authorities,  Rosario,  Argentine 

Spain. — Municipality  of  Barcelona  require  a 
steam  roller  and  a  road  scraper  at  the 
estimated  cost  of  £859.  Commercial  Intelli- 
gence Branch  of  the  Hoard  of  Trade     .. 


I,.lst  D..y. 

Mar.  u 


Mar.   1 7 


Mar.  19 


Mar    14 


Apiil    ;,.. 

Mar.    ;_ 

Mar.    }} 
May  21 

M.Tr.  31 

April  1 1 
April    5 

May  16 


Mar.   15 
.Xpril  16 


Stettin  (Germany).— Supply  of  3,100  tons  of 
steam  coal  for  the  fiscal  year  1906.  "  Kgl. 
Kemerungs-Bauhof.  Stettin-Bredow  "  Mar.    16 

Sydney  (New  South  Wales).— Su|)ply  and 
erection  of  (a)  boilers,  automatic  stokers,  pipe- 
work, etc.  ;  (b)  turbo-alternator,  sub-station 
machinerj-,       switchboards,       etc.  Town 

Clerk         .  .  .  ,  .  .  .  .  .  .  .  .  May   7 

Talcahuano— Construction  of  floating  steel  dock 
of  1 ,000  tons  displacement.  Direcion  del 
Material.   Valparaiso      .  .  .  .  May  i 

Terralba  (Italy). — Municipal  waterworks.  Esti- 
mated cost,  £7,700       . .  . .  . .  . .         Mar.  S 

The  Hague. — The  Colonial  Office  at  The  Hague, 
require  tenders  for  (i)  the  metal  super- 
structure with  appurtenances  for  three 
bridges  tor  ordinary  tiaftic  ;  (2)  tip  cars  and 
reserve  items  for'  li.ght  railway.  .Mr.  M. 
Nijhoff,  i.S,  Xobel  Street  Tlie  Hagiie  ..  ..        Mar.    14 

Valenciennes  (France)  — For  the  installa- 
tion of  low-pressure  heating  apparatus  for  the 
Musee        .  .  Mar.    u> 

Valparaiso. —  Harlour  works,  estimated  cost, 
33,140,760  pesos.  Minister  of  Finance, 
Santiago  .  .  .  .  .  .        April  25 

Coming    Contracts. 

Bedwelty.  —  At  a  riLLiU  meetiuu  ot  tlu-  Bcdwelty  District 
Council,  amended  plans  and  specifications  were  j)ut  in 
for  a  sewerage  scheme  at  a  cost  of  £^35.000.  The  Council 
will  applj-  for  power  to  borrow  this  amount. 

Bubentsch  (Bohemia). — The  town  of  Bubentsch  has 
decided  to  establish  water  works,  which  are  to  be  com- 
pleted b)'  the  end  of  May,   1907. 

Dundee. — The  Town  Council  have  instructed  the  electrical 
enjiineer  to  prepare  plans  and  specifications  for  a  new 
generating  station. 

Fife. — The  North  British  Railway  Company  have  agreed 
to  promote  a  Bill  for  the  construction  of  a  new  dock  at 
Methil,  Fifeshire,  which  will  accommodate  steamers  of 
from  5,000  to  7,000  tons.  The  cost,  it  is  believed,  will 
run  to  about  /soo.ooo. 

Genoa. —  1  he  Italian  Elcciric  Tramways  Union  have  been 
authorised  to  construct  and  work  an  dectnc  tramw.ay 
ill  C.enoa  between  San  .Martino  dWlbaro  and  BorgOratti. 

Kempston. — -^  Local  Government  Board  inquiry  was  held 
kist  week  into  an  application  of  the  Urban  District 
( Oiincil  for  sanction  to  borrow  ^10.800  for  the  carrying 
out  of  a  scheme  for  supplying  the  district  with  water. 

London. — The  cost  of  rebuilding  Blackfriars  Bridge, 
Parliamentary  sanction  for  which  is  now  being  sought, 
i-.   estimated   at   between  £200,000  and   £250,000. 

Luton. — The  Tramways  Committee  have  recommended 
the  Town  Council  to  apply  to  the  Hoard  of  Trade  for  a 
loan  of  £57,000  for  laying,  equipping,  and  working 
electric  tramways. 

Mexico. — -^  recent  issue  of  the  Diario  Oficial  contains 
notices  ot  applications  by  (i)  Senor  J.  A.  Pliego  Perez 
lor  the  appropriation  of  t.ooo  litres  of  water  per  second 
from  the  river  Sinaloa.  State  of  Sinaloa,  for  metal- 
refining  purposes;  (2)  Senor  M,  Calero,  for  the  appro- 
priation of  10.000  litres  per  second  from  the  river 
Ixmiciuilpan  or  Tula.  State  of  Hidalgo  ;  and  (3)  Mr.  H. 
McLean,  for  an  appropriation  from  the  River  Grande 
.Misautla,  State  ot  X'eracruz,  for  the  ]irodiiction  of  motive 
power. 
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Milan- — 1  lio  Municipality  will  shortly  proceed  to  invite 
tenders  for  the  construction  of  two  electric  tramways. 

Naples* — H.M.  Consul-General  at  Naples  points  out  that 
the  estimates  oi  the  Minister  of  Railways  include  a 
vote  of  /200,ooo  to  be  expended  on  the  Naples  railway 
station.  The  Budget  provides  for  the  construction  of 
45  new  mail  vans,  and  these  are  to  cost  £36,000.  A  new- 
direct  telegraph  service  is  also  to  be  laid  on  from  Naples 
to  Turin  and  from  Naples  to  Reggio  in  Calabria. 

Northallerton-  —  For  purposes  of  sewerage  and 
sewage  disposal  works  the  Urban  District  Council  recently 
applicd  to  the  Local  Government  Board  for  the  sanction 
to  borrow   £7,450. 

Ossett  lYorKs.l-  —  An  inquiry  was  held  last  week  into 
the  Council's  application  for  sanction  to  borrow  £i,S0O 
for  electricity  supply. 

Poplar. — The  borough  electrical  engineer  recently  recom- 
mended the  installation  of  coal-handling  plant,  ar  an 
estimated  cost  of  ;^3,ooo.  The  Council  have  adopted 
rhe  scheme.  Application  is  to  be  made  also  for  a  loan 
of   £?-0-"   for   the  electricity   undertaking. 

Portsmouth.  —  A  considerable  amount  of  electrical 
plant  i~  likely  to  be  wanted  shortly  l)y  the  .\dmiralty 
for  Portsmouth  Dockyard. 

Saviglione.  —  Offers  will  shortly  be  invited  for  the  con 
struct  ion  of  an  electric  tramway. 

Sofia. — Tenders  will  shortly  be  invited  by  the  Ministry 
of  War.  Sofia,  for  the  construction  of  a  canal  beiween 
the  Lake  of  Devna  and  tiie  port  of  Varna,  at  an  estimated 
cost  of  about  /54.400. 

South  Africa. — The  several  important  extensions  which 
the  Railway  Administrations  of  the  South  African 
Colonies  have  on  hand  are  productive  of  orders  for 
machine  tools  in  addition  to  permanent  way  material 
and  rolling  stock.  Manufacturers  should  take  early 
steps  to  secure  orders  for  machinery  which  the  Agent- 
General  will  shortly  be  able  to  place. 

StoRe-on»Trent.  —  A     scheme      has      been     considered 
by  the   Town  Council  for  extending   the  electric   supph"  _ 
plant  at  a  cost  of  ;£7.74''^- 

Sunderland,  —  An  inquiry  was  held  last  week  into  the 
application  of  the  Council  for  permission  to  borrow 
£iS.ooo  for  electric  lighting  extensions. 

Switzerland- — The  construction  lias  been  authorised 
of  an  electric  tramway  from  Versoix.  in  the  direction 
of  Divonne-les-Bains,  to  the  Sauverny  bridge  on  the 
French  frontier.  It  will  be  a  single  line  of  i  m.  gauge 
and  5-2  kilom.  in  length  :  the  estimated  cost  is  £,'38,ooo, 
of  which  £7,900  will  be  for  rolling  stock, 

Torquay. — -^"  inquiry  has  been  held  into  Town  Council's 
application  for  sanction  to  borrow  £5.000  for  additional 
electrical  i)lant  and  mains. 

Torquay- — -^  Local  Government  Board  inquiry  was  held 
on  the  20th  ult.  into  the  application  of  the  Town  Council 
for  -sanction  to  borrow  ^2,950  and  /2,o50  for  mains 
extensions  and  the  provision  of  additional  plant 
re-.[>pctively. 

Contracts    Closed. 

Battersea. -Messrs.  Mather  and  Piatt  have  secured  an 
order  to  supply  and  fix  the  nece.s.sary  steam  generating 
plant  of  a  capacity  of  850  kw.  with  engine  made  by 
Belliss  and  Morcom,  the  dynamo  to  be  mounted  on 
steel  plate  built  into  the  foundations  and  connected 
to  the  engine  at  the  Hywheel  only,  and  the  plant  to 
include  Korting  condenser,  spare  armature,  etc. 


Belfast. — .Messrs.  flarland  and  Wolff  have  just  received 
an  order  from  the  Anglo-.\merican  Oil  Company,  Ltd., 
London,  for  a  twin-screw  oil-tank  steamer,  with  a  dead- 
weight carrying  capacity  of  about   10,000  tons. 

Birmingham. — Thomas  Piggott  axid  Co.,  makers  of  pipes, 
tanks,  and  steel  structures,  etc.,  have  recently  obtained 
orders  for  the  following  :  riveted  steel  pipes,  63  in. 
and  78  in,  diameter,  for  export  ;  12  riveted  steel  leaching 
vats,  50  ft  by  25  ft.,  for  West  .-\frica  ;  cast-iron  steam 
pipes  for  Birmingham  Electric  Power  Station. 

Birmingham. — The  British  Westingliouse  Electric  and 
Manutacturing  Co.,  Ltd..  have  received  the  order  to 
equip  with  magnetic  brakes  200  cars  now  being  delivered 
to  the  Birmingham  Corporation  by  Messrs.  Dick,  Kerr 
and  Co.,  Ltd. 

Bishop  Auckland. —  'he  Otto-Hilgeiistock  Coke  Oven 
Company.  Ltd..  are  supplying  ten  ovens  to  Messrs. 
Pease  and  Partner's,  St.   Helen's  Colliery. 

Bristol. — The  Docks  Committee  have  accepted  the 
tender  of  the  British  Insulator  Company  for  the  supply 
of  arc  lamps  for  Avonmouth  Dock. 

Cardiff. — The  Cardiff  Steam  Coal  Collieries  Co.,  of 
Llanbradach,  have  placed  a  repeat  order  for  25  by- 
product coke  ovens  with  the  Otto-Ililgenstock  Coke 
Oven  Company,  Ltd.  The  Cardiff  Parks  Committee 
have  decided  to  purchase  an  electric  launch,  30  ft.  in 
length,  and  capable  of  carrying  about  40  i)assengers  for 
use  oil  Roath  Lake. 

Castlerea. — The  Rural  District  Council  have  accepted 
the  tender  of  James  Gordon  and  Co.,  London,  for  the 
hvdraulic  turbine,  gas  engine  and  suction  plant,  forming 
the  complete  power  equipment  of  their  electric  lighting 

station. 

Croydon. — Messrs.  Hudson  and  Bowring,  Ltd,,  of  Man- 
chester, have  received  an  order  for  the  htting  of  16  cars 
for  the  Croydon  Tramwavs  with  their  lifeguards,  also 
further  orders  for  Darwcn,  Derby.  Mansheld,  and  the 
Manchester  Corporation  Tramways, 

Dunoon. — The  Town  Council  have  decided  to  erect  a 
Hor-.fall  refuse  destructor  at  a  cost  of  ;£4,66o. 

Durham. — The  Durham  Electrical  Distribution  Company 
liave  placed  an  order  with  the  Brush  Electrical  Co.. 
for  eight   500  kw.   three-phase  transformers. 

Glasgo-w. — The  Acme  Engine  Company,  Ltd,,  have  just 
obtained  from  the  Nobel's  Explosive  Company,  Ltd.. 
of  Scotland,  the  contract  for  two  sets  of  "  -Vcme  "  gas 
engines  and  suction  plants,  each  set  to  be  capable  of 
working  at  150  b.h.p.  and  to  drive  their  refrigerating 
machinerv  through  friction  clutches. 

London. — The  South  Metropolitan  Electric  Tramways 
Company  have  accepted  the  Brush  Electrical  Company's 
tender  for  a  500  kw.  steam  turbo-alternator  and  con- 
densing plant. 

London- — 1 '>e  County  Council  have  accepted  the  tender 
of  Edmundson's  Electricity  Corporation  at  /j-sGj  for 
extending  and  making  additions  to  the  generating  plant 
at  the  electricity  supply  station  of  Long  Grove  Asylum. 

London* — The  American  Car  and  Eoundry  Company 
have  decided  to  instal  no  Boyer  hammers  and  drills 
at  their  new  works  at  Trafford  Park,  Manchester,  the 
order  having  been  placed  with  the  Consolidated  Pneu- 
matic Tool  Company,  of  London. 

London. — The  City  and  South  London  Railway  Company 
has  placed  an  order  for  six  electric  passenger  lifts  lor 
the  ICuston  extension  with  the  Otis    Elevator  Co.,  Ltd. 
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Marylebone. —  ll>t^  Council  have  been-  recommended  to 
accept  the  tender  of  Ernest  Scott  and  Mountain  lor  the 
suppl}-  and  erection  of  a  centrifugal  pump  at  the  gene- 
rating station  for  £62  los.  and  the  tender  of  Messrs.  Craig. 
Sharp  and  Co.  for  the  supply  of  box  compound  at 
/22  los.  per  ton,  and  that  of  tlie  British  Electric  Trades 
Co.  for  the  sujjply  of  pitch  at  £2  5s.  per  ton.  The 
Borough  Council  have  accepted  the  tender  of  Messrs. 
Herbert  Morris  and  Bastert,  of  Loughborough,  for  the 
supply  ul  special  cranes. 

San  Francisco- — The  California  Gas  and  Electric 
Corporation  have  ordered  from  the  Abner  Doble  Company 
a  BethLhem  nickel-steel  hollow-forged  shaft,  with  two 
r6-in.  Doble  ring-oiling  and  revolvable-shell  bearings 
lor  Its  Centerville  plant. 

Sheffield.— Hadfieid's  Steel  Foundry  Co.,  Ltd.,  areengaged 
upon  an  order  for  wheels  and  a.xles  for  15-ton  wagons 
for  the  Furness  Railway  Company. 

Sheffield. — The  directors  of  the  Soutli  Eastern  and 
Chatham  Railway  Co.  have  entrusted  Messrs.  Mellowes 
and  Co..  Ltd.,  with  the  patent  glazing  on  their  ■■  Eclipse  " 
system  of  the  new  roof. 

Southend=on-Sea. — The  Council  have  accepted  the 
tender  of  Messrs.  F.  Pratt  and  Co.,  Ltd.,  for  a  lathe  for 
turning  steel-tired  wheels,  at  /145  los.  The  Corporation 
have  also  accepted  the  tender  of  Messrs.  Crompton 
and  Co.,  for  a  Crompton-Belliss  steam  dynamo,  at  /2,857, 
including  expansion  gear. 

StoRe=on=Trent. —  .A.  contract  for  supplying  eight 
powerful  six-wheeled  coupled  bogie  freight  locomotives 
for  the  Manila  Railway  Company  has  just  been  awarded 
to  Messrs.  Kerr,  Stuart,  and  Co.,  of  the  California  Works, 
Stoke-on-Trent. 

Tasmania. — Messrs.  Noyes  Bros,  have  secured  a  contract 
from  the  Mount  Bischoff  Tin  Mining  Company, 
Waratah.  for  the  supply  of  two  Escher-Wyss  turbines 
direct-connected  to  two  Westinghouse  three-phase 
generators,  sujiplving  energy  at  2,200  volts,  50  cycles. 

Tipton. — Joseph  Wright  and  Co.,  Tipton,  have  recently 
received  from  Caiest,  Keen,  and  Nettlefolds,  Ltd,, 
an  order  for  one  of  their  patent  mutiplex  heater  detar- 
tarisers  for  their  Cardiff  works,  to  deal  with  20,000  gallons 
of  water  per  hour. 

WaKefield. — The  tender  of  Lassen  and  Hjort,  52, 
Queen  Victoria  Street,  London,  has  been  accepted  for 
the  supply  of  a  w.iter  softening  and  jJurilication  plant 
for  ^250,' 

West  Ham, — The  Corporation  have  accepted  the  tender 
nl  Messrs,  Willans  and  Robinson  at  £7A-9  for  a 
1   ;(ii'kw.  turbo-generator  (Dick,   Kerr  generator). 

Westminster. — The  City  Council  have  decided  to  purchase 
a  motor  wagon,  with  an  interchangeable  water  tank 
l^odv.  Iron!  the  Lancashire  Steam  Motor  Company, 
Ltd.,  at  ,1  lost  of  /600. 

Wolverhampton. — The  Corporation  have  placed  an 
order  for  three  balancing  sets  with  tlie  Electric  Con- 
struction Company. 

Appointments    Vacant. 

Hammersmith. — The  Borough  louncil  require 
an  assi  taut  engineer,  whose  chief  duty  will 
lie  to  act  as  canvasser  for  the  electricity 
department.  .Application  forms  to  be  ob- 
tained from  Mr,  G.  Cr,  Bell,  borough  electrical 
engineer,  Xj,  Fulhara  Palace  Road,  Mammer- 
sniith,  W.  .Mar.    is 


India. — The  Directors  of  the  Bombay.  Baroda, 
and  Central  India  Railway  Co.  require  a 
chief  draughtsman  in  the  carriage  and  wagon 
department.  Preference  will  be  given  to 
one  who  has  had  a  thorough  training  in  the 
carriage  and  wagon  department  ot  a  British 
Railway,  or  in  the  works  of  a  (irst-class  firm 
of  rolling  stock  builders.  Salary,  rupees  400 
per  calendar  month.  T.  W.  Wood,  secretary, 
Glouc-'ster  House,  IJishopsgate  Street 
Without,  E.C.  iLir.   20 

India.— The  Secretary  of  State  for  India  in 
Council  will,  in  the  summer  of  1006,  make 
not  less  than  ten  appointments  of  assistant 
engineer  in  the  permanent  establishment  of  the 
Indian  Public  Works  Department,  in  addition 
to  the  appointments  to  be  made  from  Cooper's 
Hill  College.  The  ago  of  candidates  must  not 
be  less  than  2 1 ,  or  more  than  24  vears  on  the 
1st  July,  190O    .  .  May   i 

London.  —  Electrical  and  mechanical  engineer, 
and  an  assistant  electrical  engineer  for  the 
London  County  Council.  Salaries  will  be 
£400  and  £200  respectively.  Clerk  to  the 
London  County  Council,  Spring  Gardens,  S.W.      Mar,   12 

London. — -An  open  competitive  examination 
for  not  fewer  than  twelve  situations  as  assist- 
tant  examiner  in  the  Patent  Office  will  be 
held  by  the  Civil  Service  Commissioners  in 
April  next.  Secretary,  Civil  Service  Commis- 
sion, Burlington  Gardens,  W April  i  3 

Malay  States. — Two  assistant  engineers  to 
carry  out  construction  of  a  section  of  railway 
in  the  Federated  Malay  States  or  Johore. 
Crown  agents  for  the  Colonies,  Whitehall 
Gardens,  London,  S.W Mar.    10 

Walthamstow.  —  The  Council  require  appli- 
cations for  the  post  c.f  electrical  and 
mechanical  engineer  at  a  salary  of  £350  per 
annum,  rising  bj-  annual  increments  of  £i  to 
£450  ;  also  for  the  position  of  trafiic  manager, 
to  be  responsible  for  the  working  of  the  tram- 
ways, at  a  salary  of  /2o()  per  annum  rising  by 
annual  increments  of  £20  to  i.Vx), 


Appointments  Filled. 

Bridlington.  —  Mr-  ^-  Feiitoii,  assistant  electntal 
tu,t;iiuer  York,  has  been  appointed  to  a  similar  positicn 
at    the    Bridlington   Corporation   electricity   works. 

King's  Norton.— '^I''-  ^\  ■  L.  Ballard,  an  assistant  in  tlie 
borough  engineer's  department,  Aston  Manor,  has  been 
appointed  first  assistant  engineer  and  surveyor  to  tlie 
King's  Norton  Urban  District  Council. 

New  South  Wales.— Mr-  H.  Arthur  has  been  appointed 
manager  ot  I  he  Globe  Freehold  Mine,  N.S.W. 

West  Ham. — Mt-  C..  P.^rry,  t"or])oration  electricity  works, 
\\'e>t  Ham,  has  been  appointed  charge  engineer  at  the 
t;iuerating  station. 

Westminster.— Mr-     J-     -Archibald     Kyle,     A,I.E.E.,     has 

received  an  appointment  on  the  staff  of  the  Westminster 
I-:iectric  Siqiiily  Coriior.ition,  Ltd, 
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Manufacturers'   and    Merchants'    Quotations. 


News  of  the  Week  in  Brief.      Iron,   Steel,    Pig-iron,    etc. 


U'cilnescitiy,   MiU\h    jtli,    1906. 

THE  course  of  the  Pig=iron  MarKet  has  been  some- 
what erratic  durin,i>  the  past  week.  In  the  earher 
part  of  this  period  the  distinguishing  feature  was  the  heavy 
selHng  bv  holders  consequent  upon  the  unfavourable 
report  received  from  America,  but  a  recover}-  ensued  only 
to  be  followed  by  another  fall  on  the  announcement  of  the 
reduction  in  the  price  of  German  iron  in  order  to  meet 
English  competition.  The  favourable  feature  is  the  fact 
that  we  are  approaching  a  period  when  there  will  be  a 
decx"ease  in  the  accumulation  of  iron  in  the  Middlesbrough 
store.  At  tlie  moment,  however,  the  accumulation  of 
stock  is  only  being  transferred  from  the  warrant  yards  to 
to  the  makers'  yards,  but  the  increase  in  shipments  which 
is  looked  for  immediately  will  remedy  this  tendency.  At 
the  finiNli  pig-iron  is  active  with  a  somewhat  weak 
tendencv,  Cleveland  closing  at  47s,  6d.,  Scotch  56s.,  and 
Hematite  <)yi  ()6. 

The  Copper  Market  exhibits  somewhat  more  life, 
although  the  volume  of  business  has  been  reduced,  and 
the  heavy  fall  in  Copper  shares  in  New  York  is  a  factor 
which  has  influenced  the  course  of  quotations.  At  the 
same  time  there  are  better  trade  reports  from  America, 
where  consumers  have  once  more  begun  to  take  interest 
in  the  market,  and  producers  have  been  exceedingly  firm 
in  their  quotations,  so  that  this  may  be  considered  a  set-oft 
against  the  fall  in  the  price  of  shares.  The  latest  quota- 
tions show  a  slight  improvement  at  ^'70  17s.  6d.  cash  and 
£78  for  three  months'  metal. 

Tin,  until  the  last  day  or  two.  has  been  practically 
unsupported,  and,  indeed,  large  realisations  were  at  one 
lime  el'fected.  although  it  was  noted  that  East  was  rather 
an  unwilling  seller.  The  statistics,  while  fairly  favourable, 
were  not  up  to  expectation.  In  the  latest  dealings  a 
disposition  is  evident  towards  re-purchase  operations  by 
bears,  and  there  are  not  wanting  signs  that  speculative 
support  is  being  given  apart  from  this,  so  that  the  closing 
prices  to-day  wire  firmer  at  £if^'^i  cash  and  ;fi62  15s. 
three  months. 

;  The  way  in  which  prices  have  lately  sagged  for  tin- 
plates,  notwithstanding  the  high  cost  of  tin  and  other 
materials,  is  a  matter  of  much  concern  to  makers  whose 
output  has  gone  on  at  a  record-breaking  rate  for  months 
past.  Already  a  few  makers  have  decided  to  restrict 
operations  in  the  near  future  unless  there  are  indications 
of  a  turn  for  the  better  from  the  low  prices  which  have 
been  accepted,  especially  by  merchants. 

Lead  after  being  firmer  has  again  relapsed  into  dullness, 
but  the  arrivals  remain  on  a  small  scale,  and  the  close  is 
steadier  at  £"i6  7s.  6d.  soft  foreign  prompt  spot.  Spelter, 
after  a  temporary  advance  has  again  relap.scd,  and  in  the 
weak  market  G.O.B's  close  at  ^24  7s.  6d.  The  coal  market 
is  rather  firmer. 


SCOTLAND 

Messrs.  David  Colville  and  Sons,  Ltd.,  Dalzell  Steel 

and  Iron  Works,     Motlierwell,    N.B.,  cumtc   :is    follows.      Prices 

.l,■li^.•l.•.l  iulUasKo"  oi  i-(iu:il    - 


el   \'\Mi}-.  .Malin.-  Hoik-r  (Ju:ilitv 

Land  ,.  „    ■ 

el  B;ir>,  HoiliT  <Jualitv 


Shiij  CJiua  ty  lM;ite 


Manufactui-ed  Iron : 
Bars-nalzell 


Aiiiil.- 

l!.-^l    \\VJ.\,: 

B.-i  Bi-i 
K.xtiu  IVbt. 


fMial   te 
x,.o,t.      11 


Malleable  Common  Bars;  £    s.  il. 

l),,Iz,-ll.  |...i  n.Ti 7    2  0 

(;,,vaM           6  10  0 

North  I'.ritish  (i  10  0 

l)ruiii|..-lli.-r 7    2  6 

WaieiU-v    0  10  n 

(  lowii    ■         6    !)  0 

Dun.lvMiii H    5  0 

Muiikirk     «    5  0 

i;,,rli,ull..i.h    B    5  0 

l'h..-liix 7     S  0 

CoathviilKf 7    2  0 

(■„;it<        li    5  0 

AuKle  Iron — 

Steel  IMales.  shi|> — 

..     Boiler  Plates  

RiiK — 

UailnayChail^ 

(i..M.B.  .at  (ilasaow.  No.  I,  (Us.  ;    No.  3,  Ol.s. 


John  Spencer  (CoatbrldHC),  Ltd..  Phoenix  Ironworks, 

Coatbridge.  N.B..  uMntr: 

Bai-s-IMi    mx  7    6  6 

Bi  -1  7  16  0 

l!.~l  lii-I  3    5  0 

1  Ml  1  HiM  S  If.  U 


I  Ml  I  Bi-l  I   il>l> 
ItlMt 

lil^l   Sil  1)1  KlMl 

Angles-  I  11  Mii\ 

l-xtii  Bist 
Oas  T\ibe  Hoops    Plicunx  Bi-.t 
Plates -Pliomv  .       „    , 

l!(    I  Boll)  I 

Bft  Bi-t  Boilir 
I  \(ri  Bi-.!  Boll,  r 
Boiler  Tube  Stiips-I'tidiiix 


,leli 


ail  f.ii.s..  <: 


■ellt.  i\v 


'.(iruLMiocI;,  Gmngeiiioiilb,  Oraiilon. 

tit  r-.'iMli  iitontlily 
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Makch  c).   iqo6. 


Messrs.    R.    Fcldtmann    and    Co.,    of   Glasgow,    quote 


Tinplates. 


lee :i  10  0 

fanibr.e    ....        3    5  6 

I«inKl..aii       3  lU  0 

Caliler 3    T  il 

Clyde  ,,        3    7  0 

(Jlengiimock,  f.o.b.  Ardros-san    3    8  0 

Kglinton ,,  ,,  3    -z  (1 

Dalinellington,  ,,     A>r 3    (i  o 

Shotts ,,      Leitli 3    7  li 


NORTH     OF     ENGLAND 


Messrs.    W.    Whitwell 

Ironworks,  Stockton,  iiu.it,.  a^ 


and      Co.,    Ltd.,     Thornaby 
"llciws.  at  works  :— 

t;  s,    ,1. 

W.W.   ^   Hai.  7  10    n 

W.W.  Best  K.us  7  17    G 

W.W.  Best  Best  8    .'i    0 

W.W.  Best  Best  Best     S  12    ti 

W.W.  Best  Shoe  8    0    0 

Thi.mal.y  ^    9    0    i. 

Thuinaby  Best fl  10    o 

Thoiualjy  BestBe.st  10  10    (i 

Wliitwi-ll  Sperial  Adiuiitilty  Cable 11    o    o 

Sperial  (  h.nn  In.u 10    0    o 

•ruht.au.l  N.iil  Strip  Iron  net  cash     7  10    0 

W.W.  1^^  Allele  Iron 7  12    ti 

W.W.  Best  Angle  Ir<in  8    0    0 

Tee  Iron,  to8-ini-lies  rniteil  8  10    0 

'ernis.   Cash,   less  -Jj   jier  .-ent.    ilisi.,,unt    on   lolh   of    nionrh    following 


Swansea  Metal  Exchange  <|uo-e  - 

Tinplates  IC  20  hy  U,  112  sheets,  loslh.,  Bessemer 

primes 

WiiSters 

Siemens  primes 


20,  .50  .sheets,  1081b.,  Bessemer  primes 
,  primes 


IC  28  by  20, 112  sheets,  2161b.,  Bes,seii>er  primes 


Waster; 
Siemens  prirr.es 


.  ]o,  225  sheets,  15011).,  Siemens  primes   

-y  14,  124  sheets,  1101b  ,  Bes.semer  primes   

■  y  H,  120  sheets,  llOIb.,  i'e.s.semer  primes  

..  liesr-emer  primes    ...  

•'•i''  Siemens  primes 14s.  3d 

t  _    ;.  .uisiuL'tift.  by  .•ift.bySOgan^e.f.o.b. 


0  13 

0  12 
0  13 
0  12 
0  25 
0  24 
0  25 
0  24 
0  18 
0  17 
0  13 
0  12 
0  13 
0  12 
0  13 
U  13 
to  17 
9  2 
«  17 


-nirns  primes 1     6    9  to 

14  days  le.ss  4  per  cent. 
ilol  HIS  three  months. 
i.  1  ill.  ■iiiii  of  tinphiles— 


Messrs.   Richard  Thomas  and  Co.,   Ltd.,   of  33   and 

35,   Eastcheap,   E.G.— Works:   South  Wales,  Burry,  Lydney, 
Lydbrook,  and  Cwmbwi-la,  qimte  ;  - 


The 
pany. 


(B^f) 

W.I.W 


LANCASHIRE. 


Pearson   and   Knowles    Coal   and    Iron    Com- 
Lto.,  Dallam  and   Bewsey  Forges,  Warrington,  .|u..i.' 


(  Ha 


,  Angles  8    5 

'lees    8  15 

(  IL.ops S    0 


8  15 


Lois  iiniler  10 


STAFFORDSHIRE. 

Shelton  Iron,  Steel,  and  Coal  Company,  Ltd., 

on-Trent,    North    Staffordshire,    and     122,   Cannon 
London,  (piote  ;— 


Stoke 
Street 


Hide     ibuve  ^in   thick    ^  to  4n 


1       0 
>    0 


Is                                                                                                        8    0  0 

Best                                                                                           8  10  0 

Bistshoclion                                                                     8    0  0 

Rivet  lion                                                                    9    0  0 

Best  lln  et  (Spei-ial)                                                   10  0 

(  iblt                                                                           10     ,  0 

s<it«ing                                                                      <)  0 

Bist  Inining                                                                             8    0  0 

I'l  iting                                                                        <)  0 

Best  Best 10    5  0 

Treble  Be.st 11     5  0 

Plates 8  10  0 

Best  Plates 9    0  0 

,,     Boiler  I'liites. 9  10  0 

,,    Best  Boilerplates 10  10  0 

Treble  Best  Boiler  Plates 13    0  0 

Delivery  f.o.b.  Liverpool,  Birkenheail  or  Mani-hester. 


Coke  Tinplates: 

(■  i,s|  bv  14  124s.  no  lb. 

(■  Jl  b'v  10  22.',.s.  1.55  ., 

(■  20  bv  14  Ill's.  108  ,, 

(■  J.S  by  20  112s.  210  ,, 

Charcoal  Tinplates  : 

C  20    by  14    n2s.  los   .. 


Wale.s. 

;£     S.     ll 

•HV   ■  0  13 

■■Jumbo-    0  18 

■Lydbrook"   .,,  0  13 

■Lydbrook" i    li 

■All.i«:.>  0  13 


WORCESTERSHIRE. 

Baldwflns,  Ltd.  (With  which  is  amalgamated  Knight  and 
Crowther,  Ltd.).  Wilden  Works,  near  Stourport,  quote:-. 

Singles  no'ddes 
2^0"^.,.  -'«'»«« 
byaoin.        ^y 

per  ton.  per  ton. 

Black  Sheets :  i   s.   d.  ,t  s.  <l 

■•Vale" 11     0    0  12    0  0 

•■shield" 1110     0  12  10  0 

••Severn^ 12  10    0  13  10  II 

■•  lialibviu  Wil.Un  B." 13  10    0  14  10  0 

•■b.in-.Kil    17  10    0  18  10  0 

Best  (hat.. ...I          19  10     0  20  10  0 

Pickli..l.  .  ..1.1  1..II.  .1  and  elo.se  annealed  sheets  speeially  quoted  for. 
Extra   ui.lih.,  si i.^les  to  Oflin.,  Doubles  to  ,50in.,  Latteils  to  40in.     Kxtra 
length-,  -ihl:].  ~  :  .  l.-iii.,  Doubles  to  l;t2in„  Uittens  to  108in. 
Patent  Coated  Sheets ; 

£    s.    d.       £    s.  il. 

No.  3  Lead  14  10    0        15  10    0 

■S.V.  Le.iil 18    0    0         17     0    0 

No.  3  Terne 10    0    0         17    0    (I 

S.V.  T<-rne 17  10    0        IS  10    « 

-Singles  Doubles 

•20  G  21  to  24  (■ 

to  108  to  90 

by  atiilL  by  SOin. 

I>er  ton.  per  ton. 

Tinned  Sheets :                                                         £    s.   d.  £    s  d. 

Be.st  Coke  (Finish)    30    0    o  3110    0 

„    Charcoal  (Fini.sh)   32    0    0  :i3  10    0 

Kxtr.l                „                  34    0    0  35    0    0 

Cotton  Can  Tin  .Sheets  to  ;j9in.  by  30in.  specially  qinited  for. 
Tinplates,  "  Cookley,  K"  Best  Chanuial,  £1  Ts.  Oil.  jier  box. 
Kxtreme  sizes  in  Tin  and  Patent  Coat  specially  quoted  for. 
I.attens  up  to  30  wide  by  27  W.O.  £1  10s.  Od.  per  ton  extra  throughout 
for  all  bi-tn.ls. 
At  works. 


March  q,  igo6. 
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Galvanized  Corrugated  Sheets ; 

"  Ph. .nix  ■■  BnuKi,  24  G.,  f.o.l..  Loi..l<.n. 
■•KI:Kk«nlr-    B.^i.iil,  2ti   (i.,    in   ft-lMil 

Anstia  i;i,  f.,,.l,.  LoniUm  


Galvanised  Working  Up-Sheets :  X.    s.   il. 

2-)  G..  f.o.li.  Uin.liin,  in  Bunilles   14    "    U  per  ton. 


Cordes    (Dos   'Workn),   Ltd.,   ot    Newport,    Mon.,   rmoce 
"Star  ■  l.nuicl  ]i;ui-nt  wiought  nails,  steel  nails,  &c. 


Discounts 

42.i  per  i  ent.  ..If  l-in.-li  to  3-ini-li  slion!;  i<i 
Sdy.  poun.l. 

374  per  cent,  otf  SJ-ineh  to  7-inch  strong  r. 

371  per  cent,  otf  .ill  sharp-pointed  nails 

Delivered  in  lots  of  4  cwt  and  upwanls.      Kxtra  2*  per 
the  gross  on  two  tons  and  upwards. 

.Steel  rose,  flat  point.s,  o-inch  to  7-inch  ba-sis  ;— 
2  tons  10; ti  per  ewt- 
4  cwt.  lots  and  upwanls  10,9  per  i 

Steel  <iit  nails.  :i.inch  to  6-inch  basis- 


nd  all  tine  1 
nd  lOdv.  an 


il/.l  ^ 


an.l  Uily. 
i.ly.  P..U11 
.  ilis.„nn 

y  Station 


2  t(.ns  It, :i  per  cwt.  1    ,,,  r, 

4.-wt.lots.),Bpercwt,      }'l/<taiiyRa 

Slit  rods  (ir..n)  fS  per  ton,  at  works  for  2-i 


IS    0 


C.   L.  Faulkner,  Suffolk  House,  Laurence  Pountney  Hill, 
London,  E.G..  quotes  :— 

Prices  quoted  are  in  £  stg.  and  per  ton  of  1.(11.5  kos.  (2,'4.i  11.  )  .lelivereil 
free  on  board  .4NT\VEKP  for  approved  (piantities. 

Steel:  £■   ,    ,, 

ilfir :::;:::::::;;:::::;;;■; ^l  1 1'}  ;:r-'™- 

Sheet  Bars at  4  l.s    0       ',', 

Finished  Steel : 

Bai^ at 

An«'>^s at  „ 

Tee^, at  8 

Joists at  5 

Fencing  Standards l^^Z^Z.ll[..."..Z...".....  at  ti 

Shoeing  Bars. ._ ""  ^t  6 

Tyre  Bars  ''"['".','.[["."..'...  at  6 

Half-round  Bars '.'.'.'...'.'.'. at  6 

Heavy  Rails ^  g 

Light  ftuls .■.■..'.■.;.■.!!!!:!  at  « 

Structural  Steelwork.    Prices  on  application. 


GERMANY     AND     BELGIUM. 

Messrs.    Oscar    Moenich    and    Co.,    BiUiter    House 
BiUiter  Street,  E.G.,  .|u.>ie:— 

Belgian  No.  2  Bar  Iron    r.  li 'u    nerto.i 

Nail  Rods  ;..;;.;;;  ^{t  ^'  p"tou. 

Rolled  Rod  Iron    6    8  0          " 

Angle  Iron   Z  'J.~"J.'"""ZZ  ^  in  o 

lee  Iron    6    0  0 

Iron  Plates 0    s  0 

Basic  -Sieel  Bars   5    ,,  ,,         " 

••    r™'-' .'..'."'!!!"'!!.'....'.''"    6 12  u 

„      Pl.aie.s,  ^  in.  and  thicker £3    ti    0  li  Id  11 

•'"'"''-'* •„• about  .5  0  0        '■ 

.  ^     , ,    ,  All  net,  f.o.b.  .4niwerp. 

'•  Double  Horse  "  Bamboo  .Steel 11  ■>  (; 

'  Double  Lion  "  Steel,  8  in.  to  1  in 0  10  0         " 

In  cases  f.o.b.  .Antwerp.  " 

" "    S  6  per  keg. 

CONTINENTAL. 

Messrs.    W.    H.    Perrott    and    Co..    101,   LeadenhaU 
Street,  London,  E.G.,  quote  f  o.b.  Aiit»B,p,   for  approved  speeilica- 


.  .Vails,  No.  0/7.. 


Channels 5    9  0 

"•■"^           ••  5  15  0 

Angle.s,       „ 6    0  u 

'"»;          6    r.  0 

Sheet" 7    •»  6 

Pl.ates.  }  in.  and  up Z^^."..'Z.'Z'Z 6  1'  0 

Rods  ^  in.  10  i  in  about  equally  assorteti..!  6  10  0 

Light  K,ails 5    2  6 

Rivets  (Siemens  Martin),  basis " 8  13  « 

To  Lloyd's  Testa,  packed  in  Double  Bags. 


Metals. 

Messrs.  French  and  Smith,  147,  LeadenhaU  Street,  and 
11,  Oldball  Street,  Liverpool,  .io..Il-:- 

„.  TIN. 

Tin  i    s.   ,1.        .:    s.   ,1. 

h.lghsl,  I„f;,.ls,  f.,.b.    Dis.  1}..^  *l.v  ,^;j  ,.,;  0  to  164  0  Opel- ton. 

Kiigllsh  liars,  f.,..b.,  Dis.  11",,  A  1%  ...  104  ir,  0  to  ltf.5  0  0 

stniitsU.M.B.,  ca.sli.  Warehouse,  Net. 162  15  0  to  163  0  0 

stiails  f!..\I.B.,  :i  11 tlls,  W,uehou.se, 

.      ^''t 162  .')  0  to  162  7  0 

Austiilian  .Mt.   Hjschoff,   Waieh.iuse, 

-'*>'<'t I'j:  •'.  0  to  I6:i  10  0 

„  COPPER. 

Copper:  £    s.   ,1.        i    s.   d 

staiidani  C.M.B.,  ,ash,    \V.irch..u>e. 

staii^Sd  (oi:B.:3„,n„tiis,  waic:  '""  ""'  '"  "  "'""■'»"• 

house,  NVt   7,s  d  0  t.i  7s  ■>  6 

Eiiglisli.  'rough.  Cake  it  Ingot.  Ware-  " 

house,  .Net S4  10  0  to  .S.5  0  0 

English.  Best  Select.  War.-liouse,  Net  ,S4  10  0  t.)  8.5  0  0 
English,  Sheets  and  sheathing,  f.o.b., 

^      P'^  -4"..    92  0  0  to  93  0  0 

English  .■sheets  f..r   In.lia,  f....!..,  Dis. 

^,    -'*'"                                                 SS  0  0  to  89  0  n 

F.l.ri,,,,  W:,i,l„„,„.,  N,,t                S.5  .5  0  to  8.5  10  o 

'l;'-.i"lu.'''M,n..    ,„.l    I'l...  i  .il,  ..■■'.■•        """"-"      «  "'    0  pei-'i'iuit. 
"'"V  .)  1.'.  10  t.)      0  16    6 

YELLOW     METAL 

Yellow  Metal :  i:    s    d 

Slleets,4by4  1..Hf,„Iudia.  f..,.l,.,l)is.  2*% 0    o'    7*  peril.. 

Sheathing  .,  ,,  ,,  ^ _ ^j    (j    73 

SPELTER 

Silesian  outpoits.  Net     .  2410'  o't..    25    0    0 'per  ton 

Blende  of  50%  Net   r    5   o    to     7    7   a 

Galamine,  Net  7    s    11    to     7  10   0 

LEAD. 

English  Pig,  Warehouse,  Dis.  iV'l,  16    7    a    to    16  10    0  per  ton. 

Spanish,  ex  ship,  Dis.  2J%    16    0    0    to    16    2    0 

Lead  Ore  .if  70%,  Net s  ]4    t;    t.i      S  15    o 

ANTIMONY 

f  s.  d.  £  s.  d. 

Star  Regulus,  f.o.b.,  Dis.  2i';„  os  0  0    to  70  0  0  per  ton. 

Ore,  oO 'o,  ex  ship,  Dis.  2JVb     20  0  0    to  22  0  0        „ 

Crude,  ex  ship,  Dis.  2j% 35  0  0    to  38  0  0       ,] 

QUICKSILVER. 

f  s  il 

Spanish,  7.5 lb..  Warehouse,  Net    7  7  u  per  Ha.sk. 

Italian        ,,  „  .,     7  .-,  a 


Coal. 


s.   d. 
«    6 


LEICESTERSHIRE. 
The    Nailstone   Colliery  Company,    Leicester,    quote 

Pri.-e  per  toll  at  Pit  ..f  20  Cwt.,  «illi  j  C«l.  piT  u.ii  for  wa.sUge— 

Upper  Main  Seam  : 

.Main  Cal 

Best  Hard  Steam  (hand  jiicked,  a.s  useil  by  the  Riiiiway  Commiiics)    5    « 
Best  Hard  Steam  Cobbles  (made  through  6  in.  mesh,  free  from  slack)    6    n 

Kine  .sl.ack 09 

Terms,  net  .ash  .m  lOlh  ..f  lu.mth  f<,ll,.wing  ilelivery. 

DERBYSHIRE. 

The   Manners    Colliery  Company.   Ltd.,  of  Ilkeston. 

quote  as  follows,  pel  loii  .it  jiit  ;— 

Kilbum  Coal :  ^   ,, 

BestLoniloM  BiiKlit^ 

I.;irgi-  Niitsdl  i,,::j  , 

Small  NutMl'l..  11) "..". 


-<- 
Kough  Sl.i.k. 

.slack 

Smudge 


1(  u 

U  0 

0  0 
6  0 

t  s 

1  0 
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Rutland  Coal :  s.  d. 

Bri)>hts(4  li.>)  T    (> 

Large  .NiU-Ul"  •)•  "    " 

Shick •            '    I* 

Hand-picked  HuiU  7    (> 

Hard  Coblile-.  (>     ' 

The  Clay  Cross   Company's    Collieries.  Clay  Cross 

near  Chesterfield,  qu..t(' :- 

Best  Main  Coal 10    6 

Best  Silkstone 10    0 

Best  House  Coal S    0 

Best  House  Nuts SO 

Ti-eWe  Screened  Cobbles "    '■' 

Best  Cobbles '    ^ 

NOTTINGHAMSHIRE. 
The  Digby  Colliery  Company.  Ltd..  near  Notting-ham, 
quote  per  Inn  ;it  pit  ;  — 
Digby  Coal ; 

STEAM.  S.     l'- 

Best  lland-pirked  Hnrd S    6 

StiMnillard "    S 

llar.l  Nuts (i    <i 

Gedlingr  Colliery. 

Hll.Tl    IlA/l  I    (m   A-llless  House  Coal). 

l,..iiclc.ii  i;ii^hi~   iinsin.  cube n  " 

llri-lil  (  ,.1,M.  -illni.l  I'ieked) '»  '< 

Lame.NHl..  J  I..  1  iu.  .  ube lH  0 

Small  Nul.^.  1  to  -  iti.  lube - U  ^ 

Pea  Nuts.  J  to  1  in.  cube •''>  0 

STKAM— Tl>I'  HaKI). 

Best  Hard 8  8 

HardStiMU. '  0 

Cibl.l.s  0  3 

The  Swansea  Exchange  quotes  : 

Anthracite : 

si.iMlh.l  liand-pic-ked  m.-iltinii,  large Is  o  to  10  o 

K,..„u.Upialitvma,ltinK 17  0  lo  Is  0 

Swansea  Vallev  Bii;  Vein 11  (1  to  12  0 

Red  Vein    '....." 10  (i  to  10  9 

Matbine-niadc  i-obbles 17  (1  to  IS  6 

Machine-made  lutts IS  0  to  19  B 

Machine  made  peas 0  (>  to  11  G 

Steam : 

liest  lar"e  13  (>  ti>  14  0 

Second  ipialitv 12  «  to  Ki  0 

Ordinary  lari;.'- bunker  coal la  0  to  12  (i 

■rhrc.uali  bunkers    10  0  to  10  G 

Small  (accordina  to  quality) 7  :i  to    .S  :i 

Bitvuninous : 

No  3  Rhondda  larse 1-1    0  to  14    3 

Small 10    0 

.411  f  o  b.  less  2,1  per  cent,  discount  for  e.asli,  at  30  days,  exclusive  of  tax 
I'.itent  fuel,  l-Js^  to  12s,  3d,  net  fob.,  budusive  of  lax. 

The  Cardiff  Exchange  quotes; 

I>st  Cr.liH'lai  ..-ftr-niu  14    G  to  14     !) 

Srrnn.l   (■il.liinM.,rstc.ini      13      OtoH       3 

(li.luiinl: -l.-.m   from  13  0  to  13    0 

|j,Y.i  12  l>  to  13    3 

Jicst,  Moiiuu.ullisluies.  Black  Veins  14  0  to  14    3 

Best  small  steams  n  0  to    (I    G 

second  .small  steams : s  G  to    9    0 

Above  (luotations  are  .all  f  o.b.  Cardiff  (except  Monniouthshires,  which 

are  f ,o  b    Newport-! 'arditf  3d.  extra),  cash  in  30  days,  l^ss  2J  per  cent  , 

exclusive  of  tax, 

Vatentfuel    1''  0  to  l.--,     0 

Foi'indry  ordinary  19    0  to  20    0 

Suedalfonndry  ' '22    0  to  24    0 

Furnace 10    0  to  16    G 

Chemicals. 

Messrs.    S.   W.  Royse    and   Co.,  Albert   Square,  Man- 
chester, quote:  — 

Acids;  "xalic     "    "    2,^    per  lb. 

I'icric,  Crvstals "    0  11 

Tartaric..,'   at  Manclicster  0    oil 

Acetate  of  Lime  :  Brown    .it  Manchester  net  8    r,    o    per  ton 

Grey  „  H  la    0 

Alumina;  .Mum,  l.unip,  loose    •''•    7    0 

in  casks f)  10    0 

(Iround,  in  ba,KS •''  17    G 

Sulphateol  Alumina,  14"..  4  10    0 


Ammonia:  Carbonate   

Mur  ate  Grey f.o.b.  Liverpool 

Sal-ammoniac,  Lump    Ists,  delivereil  U.K. 

2nds, 

Sulphate   f.o.b.  Liverpool 

Arsenic;  Best  White  Powder ret 

Bleaching  Powder,  35%   „ 

Boras. ;  Ibitisli  ReHned  Crystal 

Coal  Tar  Products : 

Benzole,  .W/SX)% „ 

9D% -. , 

Carbolic  Acid  Crystals,  31/35»  C 

:!9/4ne  c „ 


Creosote,  ordin 
Naphtha,  Crud 


CO"  K.     f.o.b. 


0 

0 

3S 

per  lb. 

24 

per  ton. 

42 

0 

0 

40 

0 

0 

12 

7 

G 

28 

0 

0 

per  ton. 

4 

10 

0 

13 

0 

0 

»■ 

s. 

d. 

U 

0 

s.'. 

per  g:U. 

0 

0 

9 

0 

0 

fi 

per  lb. 

(' 

0 

«t 

, 

0 

0 

1 

10 
10 

|.er  sal. 

0 

0 

IS 

0 

0 

4 

0 

1 

u 

0 

1 

Kccljticd    ri.ish    liniat 
Rectitied.  Hash  point 


f.o.b. 

loos'  r. 

f.o.b. 


Napthalene,all(pialities. 

Pitch  f.a.s.  iManche.ster   „ 

Copperas:  Green  in  bulk    

„       ban-els f.o.b.  Liverpo<d    „ 

Cake   

Copper ;  Sulphate    

Cyanides  :  9s",^  minimum f.o.b.  net 

Lead:  Acetate  (Su.a.ar)  White.  English 

,,  „  „       Foreign c.i.f.  U.K. 

„      Giey 

,,  ,,      Brown at  Manchester 

Nitrate 

Litharge,  Flake 

,,         Powder 

Red  Lead,  Genuine c.i.f.  London  less  5% 

White  „        ■   „       Dry 

Naphtha  (Wood) :  Miscible,  60  o.p 

Sohent 

Potash  :  Bichromate    delivered  Kngland 

Carbonate.  90/92  "„    c.i.f.  Hull 


0    per  to 


0    0    Sj    per  lb 


21  15  0 

27    0  0 

18  10  0 

19  0  0 

19  5  0 

20  0  0 
0    2  4    per   gal 


sti( 
Chlorate 


Soda:  Ash,  Caus 


i;so'> 


net 


0    2 

0  0 
16  16 
18  12 

0  0 
31  10 

0    0 


3  per  lb. 
0  per  ton. 
G 

3J  per  lb. 
0  per  ton. 
4i  per  lb 
0  per  ton 
0 


Bleachers'  Itctined  Ca 
Stic,  White,  77% 


4  10 
G  10 
10  12 


„        60% „ 

Cream,  60% 

Crystals,  in  bags 

,,  barrels  

Acetate c.i.f.  Hull  net 

Bicarbonate,  in  1  cwt.  kegs 

Bichromate    delivered  England 

Chlorate net 

Nitrate ex  quav  Liven)ool,  ,, 

I'h..spli:ite    

I'rils,si;,tc    net 

sili<;il,.,  Solution,  140°  Tw.   

Siilph.'i.tc(Gl.-i,ubcr.Salt.s)  

(Saltcake,  95%) 

Sulphur:  Hecovered  

lioll 


0  0 
o  0 
11  0 
9    R 

0  0 
4  10 

1  10 


21   peril). 

3J        ,. 

0   per  ton. 

0 

3A  per  lb. 

0   per  ton. 


!•' lowers 


Zinc ;  suipi,  ite 

Shellac  .  St:iud:ird  T.\  orange  spot.. 


Minerals. 

Messrs.  S.  \V.  Royse  and  Co.  quote 
i 

Barytes-  l.uiiip<'uboii:itc. '.io';i2" :t 

Siilpiiale,  .No.  1  While    2 

China  Clay :  of  various  qualities  for  all  pur]io.ses  : 
prices  from  about  1 1/-  to  about  30/-  per 
ton,  f.o.b.  Cornw:ill ;  stocks  :ilso  kept 
at  Runcorn  and  Preston.  tjnot:itions 
given  carriage  paid. 

Chrome  Ore:  B;isis,i0% c.i.f.  British  Ports 

Manganese;  Lump  c.i.f.  Liverpool 

Ochre:  1' 


Talc:  V 


u-h.IC  ... 

„       .IF 

■ench  Chalk .. 


...f.o.b.  Rouen,  net 
c.i.f.  Liverpool 


10    n 
'    1     I     per  me- 
t:illicunit. 
5    t)    per  ton. 
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Messrs.  Henry  Bath  and  Son  .|>iuu> 

£   s.    il.  £ 

0  U     II     to       o  1 


■Copper,  Oivs  iif.  10 
Rei:ulus.  4r,  ti.  .-).v 
I'recipitalf,  to  to 

Tin  Ores,  ro"o 

Lread  Ore,  ru%  .... 

Blende,  .inv, 

Calamioe 

Antimony,  st;ir  Resulos 


Ore 


Messrs.  Barrington  and  Holt,  Cartagena,  ■||""l-  :— 

Iron  Ore :  ^-   'I- 

Or<I.  oOVo t-i'-'i-      Ponuaii      s    .!    per  to 

,,      ' ,,    Cartai:ena      S    7         ., 

Special  low  phos. Poniian       — 

Cartajr^tia      S  10 


K\n-,(.|u 

iHly  ,1.. r. 

,^      ,1,1                ,, 

>M'.  C.li 

li.iiiil  r.tust 

klanganift 

srous 

.,    11!  . 

.,    :i 

Lead  Ore : 

l>ottel>i  ol-e — 

l.inares  sulphide    — 

,,     i-ai'lioiutte ~ 

Iron  pjritei W    «     per  ton. 

Zinc  Ore : 

Blenile „  ^5' l'-<- 

Calauiiiic .-, ,,  ~-  .»  o 

X.B.— Any  new  tax  that  may  be  levieil  to  be  paid  by  buyer-,    sti.i-ks  of 

all  cl;'>.se.'  of  ore  ready  for  prompt  shii)nieut 

Messrs.  Thomas  Morrison  and   Company,  Bilbao, 

quote  :  — 

£  s.  a.           t  S.  d. 

Carbonates,  1st  qualitv 0  14  :i  to    0  i.'.  o 

211(1    0  u  :>  to    0  1,:  li 

Campanil. 

Rubio, 


2nd 


.   ..  .      0  14     0    t 

1    0  14 

" 

0  J2    0    t 

1    0  i:i 

0  13    0    t 

>     (1  14 

0  11    li    t 

)     0  12 

ere  are  n 

o  buyei 

1,  and  liusiness  is 

fur  the  1 

lit  at; 


Timber. 


Messrs    Alfred    Dobell    and    Co.,   Liverpool,  quote   for 


COLONIAL    WOODS. 


EUROPEAN     WOODS. 

Timber. 

KiiJ  r.e.liv.iod    i..T.ub.  ft.  0    1     0  to  U    2    0 

II;uilzi,-.M.d  .Meinel  Kir.  (L.^n 0    2    1        «    i    » 

Dantzi.an.l  .MeuielKir,  .Mid.llinj; »    1     ■>        "    ]  ]} 

sietlin    „  "    1    ■■'        "        1.1 

s«e,ii<i,                                                                                 „  (I     I     (1         0     1     .! 

Hi^a  Whilewood'    "     1     "         "     \     •* 

Nol  way  .Minili);  Timber  "    ■•    '•'        "    >     « 

Daiitzi.- and  .Stettin,  etc.,  Ov.k ,.  u    2    U        l)    J    0 

Norway  Spars .,  012      0   1   tt 

Deals. 

H.d   \..  hansel  and  Oiu-a,  1st  qualilv...      perstd.     10    "    0      '.i"    U    " 

11..                 do              2iid'iuairiy              „  14    0    0      1(1    0    0 

I)...                 ,1...             Jrd  qualitv               „  W  10    0      12  10    0 

SI.  IVteisbui-    1st  qualitv Hi    ■■    "      ' 

llo.            2nd  qualitv   .,  H 

CeHo .". 11 

WvbuiK  .    .                        ..                    ..  11 

neib,.rs   .  10 

HothenlmiK ...            ,.  H 


(Quebec  Square  White  Pine... 
tjnebee  Wauey  Boanl  Pine  . 
St.  .lolin  Pine,  ISiu.  average  . 


l<ilebee  Reil  Pine 

(Quebec  Oak,  l.st  quality  .. 
(Quebec  Oak,  2nd  quality 

Ash 


Kin 


ekory 

yuebee  Birch  

St.  John  Birch 

Birch  Plank.s  

Spruce  Spars   

Deals. 

1st  qtuility  Quebec  Pine . 


2111I    do. 
■d     do 


.Miraniichi,  etc.,  Spruce 

>ova  si-oti;i  Spruce 

Spruce  Boards 


i:i2  10  0 
22  0  0 
13    0    0 


UNITED     STATES,     ETC.,     WOODS. 


Pitch  Pine. 

Hewn 


iicrcub.  ft.  0    1  li  to  0    2    0 

0    1  li        0     1  10 

Planks,  .Stowage   „           0    1  0 

Boar.ls,  Prime per  sld.    17  10  0 

Oak  Timber   perciib.  ft.  0    1  « 

■Oak  Planks    „          0    1  0 

East  India  Teak perloadil.l    0  0 

Greenheart ,,          li  l'>  0 


0 

1 

■' 

I'J 

0 

10 

0 

0 

2 

2 

20 

0 

0 

7 

5 

0 

l.i    0  0 

16    0  0 

0    0      12  lU  0 

11    0      12  I"  0 

0    0      1(J    0  0 


The  Price  of  Lead. 

The  position  of  lead  is  at  the  moment  attracting  not 
a  httle  attention  and  comment.  In  the  absence  of  any 
important  inquiries  from  legitimate  quarters,  there  is 
ground  for  beheving  tliat  the  market  has  been  to  a  large 
extent  subject  to  manipulation  in  connection  with  various 
operations  bv  importers.  It  is,  indeed,  not  easy  to 
reconcile  the  sharp  reaction  from  the  extreme  price 
touched  some  time  ago  with  the  dearth  of  spot  supplies 
and  the  pronounced  shrinkage  in  the  imports  month  after 
month.  In  addition  to  the  large  falhng-off  in  the  supply 
for  last  year,  the  January  arrivals  were  about  6,000 
tons  less  than  in  1905,  while  those  for  February  look 
like  being  abnormally  reduced.  It  is  rather  surprising 
that  the  shortage  has  not  as  yet  been  seriously  felt. 
The  home  manufacturing  trades,  as  not  unusual  at  this 
time  of  the  year,  are  evidently  \-ery  slack,  but  a  revival 
of  inquiries  from  elsewhere — either  from  the  electrical 
trade,  or  for  export  to  the  Continent  or  the  United 
States — would  probably  result  in  a  quick  recovery  in 
vah'.e. 

Iron  and  Steel. 

Messrs.  William  Fallows  and  Cn.'s  report  states  that 
the  dominant  feature  of  tlie  trade  is  the  depression  which 
still  continues  in  the  spcculati\e  market  at  Glasgow. 
Having  succeeded  in  frightening  out  the  many  outsiders 
who  looked  upon  iron  as  good  for  a  solid  rise,  the 
"bears"  are  recklessly  continuing  to  offer  wai"rants 
for  sale  in  the  hope  of  repurchasing  at  a  profit,  and  it 
is  generally  belie\ed  that  a  very  hca\y  o\-ersold  account 
is  now  open.  The  price  of  No.  _^  Cle\eland  warrants, 
which  advanced  during  the  week  from  48s.  to  .(OS., 
were  driven  back  to  4SS.  ^d-  by  the  reckless  selling 
we  ha\c  referred  to.  In  face  of  such  operations 
as  these  it  is  difficult  to  forecast  the  future.  One 
thing  is  certain,  that  du.ing  the  period  that  pig-iron 
rose  from  50s.  to  55s.  per  ton  (Xo.  5  Cleveland),  there  was 
a  large  incrca.se  in  the  iron  and  steel  trade  of  the  country, 
and  now  that  speculation  has  dri\en  the  price  below 
50s.,  it  will  be  possible  for  buyers  to  come  in  again,  and 
the  fall  should  encourage  new  business.  The  future  of 
prices  will  in  all  probabilitj-  depiend  upon  whether 
the  present  production  is  in  excess  of  the  demand. 
Some  think  it  is,  and  jioint  to  the  large  increase  in  the 
public  stores.  There  are,  howexer,  already  signs  that 
this  incrca  e  is  likely  to  be  on  a  smaller  scale,  and  may 
shortly  stop  altogether.  During  last  week  the  increase 
at  Middlesbrougli  was  only  2,2i>y  tons. 
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and    News. 


Palmer's  Shipbuilding  C3mpany,   Ltd. 

Ihe  board  announce  an  interim  dividend  at  the  rate 
of  5  per  cent,  per  annum  on  both  the  preference  and 
ordinary  capita!,  in  respect  of  the  half-year  endini; 
December  31st.   191  •;. 

South   Durham  Steel    and   Iron    Company,  Ltd. 

The  profits  since  the  commencement  of  the  present 
financial  year  on  October  ist.  1905,  have  enabled  the 
directors  to  declar.;  an  interim  dividend  on  the  ordinary 
shares  of  is.  jier  share,  payable  on  April  14th,  1906. 
The  works  of  the  company  are  fully  and  profitably 
employed,  and  the  order  books  are  well  filled  to  the 
end  of  the  year. 

Walkers,  Parker  and  Co.,  Ltd. 

Ihe  directors  in  their  annual  report,  state  that  flu- 
results  for  the  year  1905  are  satisfactory.  The  net 
trading  profits  amount  to  ;£39.033,  and  after  providing 
for  interest  on  debentures  and  other  head  office  expenses, 
there  remains  £^6,644.  To  this  must  be  added  the 
corrected  amount  {£'9673)  brought  forward  from  1904. 
alter  payment  of  the  di'idend  of  3  per  cent,  declared 
at  last  general  meeting,  making  together  £i6.;}i^. 
Out  of  this  sum  the  directors  recommend  the  distiibntion 
of  a  similar  dividend  of  3  per  cent,  on  the  preference 
share  capital,  which  will  absorb  £6,000  and  leave  a 
balance    of    /i(i.3i7    to    be    carried    forward. 

H.  Williamson  and  Sons,  Ltd. 

The  directors  recommend  a  ilividend  in  respect  of 
the  last  half-year  on  the  ordinary  shares  after  the 
rate  of  6  per  cent,  per  annum  (free  of  income-tax), 
placin,!^  /2.000  to  reserve,  and  leaving  to  be  carried 
forward   /i  .024, 


Carriage        and      Wagon 


Gloucester       Railway 
Company,  Ltd. 

The  directors  have  declared  an  interim  dividend  at  the 
rate  of  6  per  cent,  per  ajiiinni  for  the  luill-year  ended 
Decemlier   31st   la>t, 

Talbot  Continuous  Steel  Company,  Ltd. 

Tile  report  for  the  year  ended  31st  December,  igi>5, 
to  be  presented  to  the  meeting  at  Middlesbrough,  on  the 
9tli  inst.,  shows  a  profit  of  £1.^60.  as  compared  with 
£767  last  year.  The  debit  balance  is  thus  reduced 
to  £^■37^■  During  the  period  under  review  considerable 
attention  has  been  given  to  the  company's  process  in 
many  (piarters,  anil  although  the  profits  do  not  show 
any  great  increase,  the  directors  consider  that  a  folitl 
fo\inilntion  for  the  more  rapid  sjiread  of  the  process 
in    tlie   luture    lia>   been  laid. 


Antrim   Iron    Ore  Company,  Ltd. 

Tlie  directors  recunuuenJ  a  iinal  dividend  of  3i  per 
cent,,  making,  with  tlie  interim  dividend  paid,  .^t  per  cent. 
lor  the  year  ended  December  31st  last. 

Moss  Bay  Hematite  Iron  and  Steel  Company,  Ltd. 

The  directors  announce  an  interini  dividend  at  the  rate 
of  4  per  cent,  per  annum  for  the  half  year  ended 
Decemlier  31st  last. 

William   Beardnvore  and   Company. 

The  directors  recommend  dividends  of  5  per  cent,  on 
the  £500,000  of  preferred  capital,  and  of  6  per  cent, 
on  the  ;^i. 500,000  ordinary  capital,  in  the  latter  case 
free  of  income  tax.  leaving  j'103.680  to  carry  forward. 
Last  year  the  dividend  on  the  ordinary  shares  was  also 
O  per  cent.,  but  only  £95,070  was  carried  forward. 

Hadfield's  Steel  Foundry  Company,  Ltd- 

-\t  a  meeting  of  the  directors  lield  on  Monday  it  wa~ 
decided  to  recommend  that.  111  addition  to  the  interim 
dividend  of  is.  per  share  paid  in  August  last  on  the 
ordinary  shares,  a  further  divideml  be  paid  on  the 
ordinary  shares  of  2s.  per  share,  together  with  a  bonus 
of  IS.  6d.  per  share.  This  is  at  the  rate  of  22^  per  cent, 
for  the  year,  a  distribution  similar  to  that  of  a  year  ago. 

Rivet,  Bolt  and  Nut   Company,   Ltd. 

In  their  report  for  the  year  emled  December  31st  the 
directors  recommend  after  writing  off  £11,764  for 
depreciation,  a  divdend  of  j  per  cent,  on  the  ordinary 
shares,  leaving  a  balance  of  £7.904  to  be  carried  forwaril. 
subject  to  income-tax.  directors  and  auditors'  fees. 


New    Companies 
Registered. 


In  the  following  II: 


w  Companies  are 
)n  may  be  legally 
s.  addresses  are 


Ackworth  Coal  Syndicate  Ltd. 

The  capital  ol  tlii,^  ^company  is  £20,000  in  £1 
shares.  Object  to  acquire  any  mines,  mining  rights, 
and  mineral  properties  in  Vork^liire  01  elsevvnere.  to 
adopt  an  agreement  with  C.  K.  I'Vatherstonhaugh.  and 
to  carry  on  the  basiness  of  coliicry  proprietors,  coal 
merchants,  ironmasters,  steel  makers  and  converters, 
gas    and    coke    manufacturers,    etc.     No    initial    public 
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James  Simpson  and  Sons  (Bolts  and  Nuts),  Ltd. 

Capital.  420,000  in  t,\  shares.  Object,  to  acquire  the 
business  of  manufacturers  of  bolts,  nuts,  rivets,  and 
othci  ironwork  carried  on  by  A.  E.  Horton.  L.  \\  . 
Hortor;.  1.  Davies,  .ind  S.  .M.  Slater  (trustees  of  the  will 
of  the  late  E.  Horton),  at  the  Acorn  Works.  Darlaston, 
Stafiordshiie,  as  James  Simpson  and  Sons,  and  to  carry 
on  the  same.  No  initial  public  issue.  Registered  otlice. 
Acorn  Works.  Biils-street.  Darlaston. 

Lumsden  Machine  Company,  Ltd. 

C^apitrtl  jii'.iiou  in  £1  shares  (4.ooi.>  preference). 
Object  to~acquire  the  business  of  an  engineer  and  tool 
merchant,  carried  on  by  T.  Lumsden  at  Coulthard's 
Lane.  Gateshead,  to  acquire  the  interests,  rights, 
privileges  and  property  of  T.  Lumsden  and  A.  B. 
Roxburgh,  in  an  invention  relating  to  a  wood-trimming 
machine.  No  initial  public  issue.  Registered  olfice, 
East   Street,  Coulthard's  Lane.  Gateshead. 

James  Ford  and  Sons,  Ltd. 

Capital,  /icooo  in  £1  shares.  Object,  to  acquire  the 
business  Carried  on  by  J.  Ford  at  the  Jubilee  Nut 
Woiks,  Farnsworth,  Lancashire  and  at  Park-lane  Works 
Dudley  Port.  Tipton.  Staffordshire,  and  to  carry  on  the 
business  of  bolt,  nut  and  rivet  manufacturers,  makers, 
importers  and  exporters  of  and  dealers  in  bars,  hoops, 
screws,  and  nails,  etc.  No  initial  public  issue.  Jubilee 
Nut   Works,   Farnworth.   Lancashire. 

Peacock,  Cliff  and  Co.,  Ltd. 

Capital,  / 1.000  in  £1  shares.  Object  to  accjuire  the 
business  carried  on  by  F.  A.  Cliff  as  Peacock  and  Co.. 
and  to  carrv  on  the  business  of  engineers,  iron  brass  and 
steel  founders  and  finishers,  electricians,  wheelwrights, 
millwrights,    machinists,    etc.     No    initial    public    issue. 


Company  Liens. 

Clarkson,  Ltd.,  Chelmsford. 

Trust  deed  and  particular:,  required  by  sub-section  4- 
section  I40f  the  Companies  .\ct,  1900,  registered  February 
14th  for  £15,000  debentures  ;  trustee.  Liverpool  llortgage 
Insurance  Company,  Ltd.  ;  charged  on  leasehold 
hereditaments  and  premises  in  Chelmsford  ;  an  endow- 
ment policy  for  £^100.000  on  the  life  of  Thomas  Clarkson  ; 
and  the  undertaking  and  all  the  property,  present  and 
future,  including  the  uncalled  capital  for  the  time  being. 

Bolckow,  Vaughan  and  Co.,  Ltd.,  Middlesbrough. 

Lien  registered  February  23rd.  for  £'3 3, 100  four  per 
cent  debentures,  part  of  /i. 000,000  ;  amount  previously 
issued,  £367,000  ;  no  t'rustees  ;  charged  on  all  the 
propertvT  present  and  future,  and  the  undertaking. 

North        Central       Wagon         Company,  Ltd., 

Rotherham. 

Lien  ri^i^tered  Februar\-''24th,  for  £11.720  debentures 
(renewals),  part  of  £1,000,000;  amount  issued, 
/Si;, 767  ;  no  trustees;  charged  on  the  undertaking 
and  all  the  property,  present  and  future. 

Midland     Tube    and    Forging     Company,       Ltd., 
BournbrooK,  near  Birmingham. 

Discharge  registered  February  2  3r;!,  of  debentures  dated 
March  7th.  and  March  2ist,  1905.  for  £;io,ooo.  to  tlie 
extent  of  /4.000. 


Ordoverax  Photo-printing. 

The  progress  in  prcparalum  of  new  light  sensitive 
papers  for  the  reproduction  of  engineers'  and  architects' 
drawings,  and  the  apparatus  for  rapid  and  exact  ex- 
posure to  highly  actinic  electric  lights  has  been  ver>- 
marked.  Commencing  with  the  blue  print,  we  have 
gone  upwards  to  blue  on  white,  fcrro-gallic  black  on 
white,  white  on  sepia,  and  dark  sepia  lines  on  white.  All 
these  are  liable  to  fade,  but  by  means  of  the  sepia  negative, 
and  .some  modern  modifications,  we  have  applied  one  of 
Poictvins'  in\entions  of  .sixty  years  ago,  to  the  pro- 
duction of  a  beautiful  carbon  black  line  on  a  white 
ground,  which  never  fades,  and  when  well  done,  is 
scarcclv   distinguishable   from   an   inked   drawing. 

All  these  rejiroductions  have  one  fault,  viz.,  shrinkage, 
owing  to  which  civil  engineers  and  architects  arc  often 
unable  to  make  use  of  any  of  these  processes  and  con- 
tinue to  use  tracings,  .\fter  a  long  .series  of  experiments, 
.Messrs.  B.  J.  Hall  and  Co.,  Ltd..  of  39.  Victoria  Street. 
S.W.,  ha\e  recently  perfected  a  new  composition  termed 
"Ordoverax."  This  material  is  melted  and  run  on 
metal  or  glass  plates  ;  after  setting,  an  exposed  but 
unde\eloped  blue  print  is  placed  face  downwards  on 
the  ■•  Ordoverax."  On  removal,  the  lines  of  the  print 
will  take  up  ink  from  an  inking  roller,  whilst  the  ground 
remains  clean.  At  least  twelve  good  copies  can  be 
obtained  bv  placing  white  papers  or  cloth  on  the 
"  Ordoverax  "  plates,  which  must  be  inked  for  each 
impression. 

The  copies  are  permanent ;  they  do  not  require 
washing ;  thev  may  be  taken  in  black  or  coloured  inks, 
and  on  draw'ing  paper,  tracing  paper,  tracing  cloth, 
white  cloth,  tinted  papers,  cardboard,  or  any  material 
on  which  it  is  possible  to  print. 

The  great  advantage  is  that  the  copies  correspond 
line  for  line  with  the  original,  but  in  addition  to  this  there 
is  a  saving  in  cost  of  electric  current  and  sensitised 
papers  :  and.  where  se\eral  copies  are  required,  these 
can  be  produced  in  black  lines  on  white  ground,  at 
a  lower  cost  than  it  is  now  possible  to  produce  a  like 
quantity  of  blue  prints. 

The  original  blue  print  may  be  developed  and  used 
if  desired.  Portions  of  the  work  not  required  to  be 
shown  can  be  stopped  out.  The  process  is  one  which 
can  be  readily  worked  in  conjunction  with  an  ordinary 
day  or  electric  light  printing  outfit.  There  is  no  need 
to  stock  a  variety  of  sensitised  papers  of  different  kinds 
and  thicknesses,  'which  so  readily  deteriorate  and  form 
such  an  expensive  item  in  the  cost  of  a  photo-printing 
department. 

The  inventors  claim  that  when  once  the  blue  printer 
has  acquired  skill  in  the  use  of  "  Ordoverax,"  he  will 
be  able  to  treble  his  outinit  at  a  reduced  cost,  and  trans- 
form a  rather  monotonous  task  into  a  fascinating 
art. 

Mk.  J.  X-  I'K  JON-r.ii  has  been  selected  for  the  presidency 
of   the  Transvaal  Chamber  of  Mines,   Johannesburg. 


In  consequence  of  tramway  disturbance,  the  obser- 
vatory at  Kew  is  about  to  be  removed  to  a  secluded 
site  in  Dumfriesshire. 
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Stock  Exchange  Settling  Days. — Settling  days  on  the  Stock  Exchange  are  as  follows  : — 
Consols  :  April  4th.      General  .Settlements  :     MaiX-h  'Jth,  •28th  ;  April  17th.     Bank  Rate,  September  J^th,  iy05,  4  percent. 

Engineering,  Iron,    and  Steel  Companies.  Engineering,  iron  and  Steel  Compaai^&.~Contd. 


11,370 

5 

s% 

10.000 

XSO.OUO 

65,000 

5 
Stk 

1 

3/- 
64% 

B,l!10,000 

1 

!/■ 

7fi,970 

4,600,000 

16,000 

6 
100 
10 

ai- 

7,000 

10 

2i% 

i(r,,fi25 

lUU.OOO 

i:soi),ooo 

100,000 
20,000 
20,000 

260,000 
i260,noo 
160,000 
60,000 
166,070 

.£500,000 

60,000 
iVOO.OOO 
128,320 
.W.OOO 
17,076  ; 
1,629,760 


1,960,900 

1 

6,310 

10 

■.=6808,625  1 

16 

50,000 

60,0(10 

1 

1,160,U00 

1 

t90,000 

1 

74,000 

10 

-'L'n,6.S4 

6 

216,046 

6 

f.00,000 

Stk 

400,000 

Ktk 

1,1100,(00 

1 

.^0<l.00(l 

Stk. 

14,400 

10 

40,000 

5 

62,000 

1 

100,000 

100 

460,000 

1 

70,000 

5 

£250,000 

Stk 

50,000 

1 

60,000 

1 

100,000 

10 

57  031 

10 

40,839 

10 

75,000 

I 

li6,000 

5 

126,000 

S 

1,269,594 

1 

X400,00O 

Stk 

40,000 

1 

25,000 

50 

Stk 

4';f, 

1 

mi 

1 

m- 

1 

b"/n 

5 

a/- 

1 

6?a. 

Utk 

H% 

4* 

3/- 

^ 

3/- 

b 

b% 

100 

4i% 

Alldays  &  Onions  Pneumatic  Engi- 

neeiinf.,  Lta 

Do.     num.  Piet.  6  per  cent.    .. 

Do.     Mort    Deb.  4J%     .. 
Alley  and  MacLellan,  Ltd. 

5J%   Cum.    Pref.  Nos.  1-05,ODO' 

Armstrong  (Sir  W.  G.),  Whitworth 

and  Co.,  Ltd. 

Do.  4%  Cum.  Pref,. 

Do.  4%  1st  Mort.  Dba.  Rd. 

Arrol  (Sir  William)  &  Co.,  Ltd. 

4*%  Cum.  Pref.,  Nos.  1-15,000  | 

Austin,  S,  P.  &  Son,  Ltd,,  ! 

5%  Cum.  Pref. . .  j 

Do.  4%  1st  Moit.  Deb... 

Aveling  and  Porter,  Ltd  ,  44%  Keg. 

Mt.  Debs.  Red I 

Avery  {W.&  T.),  Ltd 

Pref.  5%  .. 


Do. 


Deb.  4'J 


Babcook  and  Wilcox,  Ltd.,  Ord.    .. 
Do.  „     6%  Cum.  Pref, 

Biignall  John  &  Son.  Ltd 

Baker  (Joseph)  and  Sons,  Ltd.,  6% 


.  Pief.  .. 


Baldwins,  Ltd.,  64%  Cum.  Pref.    .. 

Do.  1st  Mt.  4*%  Deb.  Stk.  Red. 
Banow  Hiematite  Steel  Co.,  Ld.,  O 

Do.  do.        Cum  2nd.  Pief. 

Bayliss,  Jones  and  Bayliss,  Ltd. ,  5% 

Cum.  Pref.  Shares 
Beardmore  (Wm.)  &  Co.,  Ltd.  4j% 

Ist  Mt.  Debs.,  Red. .Scrip  50%  pd 
Bell  Brothers,  Ltd.,  6°^  Cum.  Pref. 

Do               4%  Deb.  Stock,  Red. 
Belliss  and  Morcom,Ltd 

Do.        Mort.  Deb.  4%  . . 
Blyth  Shipbuilding  Co.,  Ltd, 
Bolckow,  Vaughan  and  Co  ,  Ltd.,  O 
Nos.  1-1,629,760 

Do.  Nos.  1,639,101-8.500.000 

Bow.  M'Lachlan  &  Co..  Ltd., 

5%  Cum.  Pref  Nos.  1— 6,b40 
Briggs  (Henry)  Son  &  Co.,  L.  " 

Do.  do. 

Browett,  Lindley  A-  Co,, 
I  Ord.  00,001/110,000 

Do.  rr\.  Cum,  Pref, 

Brown  (John)  and  Co.,  Lim.,Ord 

Nos.  1-1,160,000 

Do.  Ord.,  Nos.  1,160,001-1,750,000 

Do.        5';^  Cum.  Pref.    .. 
Cammell,  Laird  &  Co.,  Ltd.,  Ord 


Do. 
Do. 


Cargo  Fleet  Ir 


Do. 


5%  Cum.  Pref. 
Mort.  Deb. 
Mort.  Deb.       44% 
1  Co.,  Ltd.,  Ord 


4*",  First  Mort,  Deb., 


Carufonh  Htmatiie  Iron 
Chamberlain  ,\:  HookhMm,  Ltd. 

Cum.  Href.  5%.. 
Cliloride  Electrical  Storage 

Cum.  O'V,  Pref... 
Clarke,  Chapman  &  Co,,  Ltd 

£"„  Ist,  Mort,  Deb. . . 
Clayton   &  Shuttleworth,  Ltd.,  Ord, 

Do.      5%  Cum.  Pref 

Do.      4%  Ist  Mort.  Db.  Stk.  Red 
Coghlan  Steel  A  Iron  Co.,  L.  Ord 

Do.  54%  Cum.  Pref 

Consctt  Iron  Co.,  Ltd.,  Ord. . 
CrOBsley,  Bros  ,  Ld.,  Ord.  40340/97870 

Do.       6%  Cum.  Pref 

Delta  Metal,  Ltd.  Shares      .. 
Docker  Bros.  Tea         

Do  Cum.  Pref 

Dorman,  Long  &  Co.,  Ltd 

Do.    4%  1st  .Mort.  Perp.  Deb.  Stk 
Drakes,  Ltd.  6%  Cum.  Pref. 

Do.  4*%  1st  Mort.  Deb... 


15/ 


2J—  3J 

48  -  54 

98—102 


3^-  3il, 
6i-  6  J 
102-104 


lOU— 106 
3J-4i 

16/0—17/6 

5  —  54 

I    If5-1A 
lOi-103 


43' -6J 

1064—1001 

12J— 12i 
100—103 
114-12 
lOu— 104 

8— «i 

20/9-21/3 
12/0-12/9 


4/0^1/6 
8/3—8/9 


100 


13  -  15 
llj— 121 
lu— 10* 
6s  -  6'i 
99— lOi 
1064—1064 
IJ-lfS. 
95-97 
10  I  Hi— 16i 


4J-64' 


97-99 
h'J-lA 
5J-  6S 
1(.0  -102 
19/0—20/0 
19/0-19/6 
854-  8C4 
16J-17J 
llji— 12 
Si- 24 
19.A-201* 

6j-iii' 


4,721 

69,764 
20,250 
5,000 
186,748 
600,000 
30lJ,(  00 
300,000 
26,000 

£250,000 

£60,000 

126,000 

21,000 

10,000 

£160,000 

100,(00 

£100,000 

180.250 

110,660 

8j,UO0 

965,000 

344,000 

£1,860,500 

13,000 

260,000 

20,000 

30,000 

28,001 

£100  000 


Stk 


200,000 
£300,000 
15,000  j 


40,000 

210,000 
75,000 

£76,000 
50,000 
21,493 
18,117 

160,000 
60,000 
60,000 

£60,000 

80,000 

£260,000 

104,310 

394,455 
170,270 
250,000 
122,000 


.Dunderland  Iron  Ore  Co.,  Ltd.,  6% 

Cum.  Pref.  and  Participating.. 

EbbwVale  Steel,  Iron  &  Coal  Co., 

Ltd. 


Do. 


do. 


5% 
i% 
61- 

44% 
5% 
2/4J 


45,000      100     1  44% 


140,COO 
60,000 
37,600 
49,587 
15,000 


150,000 
120,000 
160,(,00 
28,405 


04-05 
VJd. 


6% 

ti% 

51- 

m. 

4% 

5it% 
2/6 
B% 
68 

-m 

6% 

■)47'i 

44% 
24% 

24% 
24% 
2% 


Elliott's  Metal,  Ltd 

Do.     Cum.  Pref.  6% 

Do.     Deb.  4%        

Fairhairn,Lawson  Combe  Barbour 

Do.  5%  Cum.  Pref.      .. 

Do.  4%  Mortgage  Deb. 

Fairfield  Shipbuilding  &  Engng.Co., 

Ltd.,  6%  Cum.  Pref... 

Do.  44%  Ist  Mort.  Deb.  Stk  .Red. 

Do.  6%  2nd  Mort.  Deb.  Stk.  Red. 

Fraser  i  Chalmers,  Ltd.,  Ord. 

Do.  7*%  Cum.  Pref. 

Galloways     Ltd.,  5%    Cum.  Pref. 

18001/28000 

Do.        4%  1st  Mort,  Deb  Red.. 

Glover,  W.  T.  &  Co.,  5"o  Cum.  Pref. 

Do,        4J'!o  1st  Mort.  Deb.       . . 

Greenwood  oc  Batlev,  Ltd.,  Ord.  .. 

Do.    7%  Cum    Pref 

Do.  5%  Deb. 

Guest,  Keen  &  Nettlefolds,  Ltd.  Ord. 

Do.        6°o  Cum.  Pref 

Do.        4%  Irred.  Mort.  Deb.Stk 
Gwynnes,  Ltd.,  5%  Cum.  Pref. 
Had  field's  Steel  F'dry  Co.,  Ld.,  Ord. 

Do.        4*%  Cum.  Pref 

Hall  (J.  &  E.)',  Ltd.  6"o  Cum.  Pref.. . 
Head,  Wrightson  &  Co.,  Ltd. 
Hornsby  (Richard) &  ilons,  Ld., Ord. 

6%  Cum.  Pref. 
Hudswell  and  Clarke  and  Co.,  Ltd. 
44%  Deb. 
Kings's  Norton  Metal  Co.,  Ltd.     . . 

Do.         Cum  Pref 

Kynoch,  Ltd 

Do.     Cum.  Pref.  5% 
Lanarkshire  Steel  Ltd.,  5"o  Cum. 
Pref.  Red.  Nos.  1—15,000 
Do.      6%  Cum.  Pref.  1899  Red.j 
Nos.  26,001—35,0001 

Leeds  Forge  Ltd.  Ord 

Do.  7%  Pref. 

Do.  6%  1st  .Mortgage  Deb. 

Lend.  &  Glas.  Eug.  &  Iron  Ship, 

Ltd.  Nos.  1-23,46'^ 

Lysaght  (John),  Ltd.,  6%  Cum.  Pf. 

Do      44%  1st  Mt   Ueh.  Stk.,Red: 

MaoLellan(P.  iV  W.I  Ltd.  Ord.        j 

Nos.  16,001-30,000, 

Do.  6%  mill.  C.  Pref.  Nos.  1—15,0001 

Do.  44%lst  Mort.  Deb.  Red. 

Nos.  1— l.BOOl 
Mather  &  Piatt,  Ld.,  6%  Cum.  Pret.j 

Measures  Bros.,  Ltd.,  Ord > 

Do.    6*%  Cum.  Pref 

Do.    4i%l8tMrt.Db.Stk.,Red. 
Meldrum  Bros,  54"„  Cum.  Pref.     . . 

Muntz  Metal,  Ltd 

Pref.  5%  

National  Gas  Engine54"„  Cum.Pref. 

Normanby  Ironworks,  Ord 

Do.  6", Cum  Pref... 

Do.  44';,,  1st  Mort.  Deb.. . 

North-Eastern  steel  Co.,    Ltd., 

4J%lBtMrt.  Db.Stk.,Rea, 

Palmer's  Shipbuilding  .v  Iron  Co., 

Ltd.  «... 

Lo.  B, . . 

Do.  6"„  Cum,  Pref.., 

Do.  4';,,  First  Mort.  Deb... 

Pearson  &  Knowles  Coal  and  Iron 

Co.,  Ltd.,  Ord,,"B' 

G%  Cum.  Pref."  A"     ., 


28/C— 21/6 
•20/6-21/6 
100  -102 


95i-97 
3*— 4 
6J— BJ 

74-71 
85—87 
11/0-16/0 
85-90 

64-  6i 
lOJ-llJ 
102—103 
24  -  2i> 

65-  61' 
108—108 

23-  3J 
3t-44 
104-11 

ii-H 

6*—  6 
lOJ— 103 


100     85  —  87 
10    1  175 -18 
14* -164 
171 -ISi 
10*— 11 

10 


44-4i 

514-524 

9    i      9—10 
1    I  lA-irt 

100     1 109  —111 
10         84-8J 

10    'OA-iUii, 

100    I  9S  —ICO 
10     I   UJ— 121* 

1    I     3-    I 

1       H-ii, 

100     9a  —  102 

17/ — 17/3 
l^-6i 

'23/U-23/3* 
9/ — 9/6 
18/6—19/6 
90—95 

92—  96 

all  19/3-19/9 
16/8  15/3—15/9 
12/6—23/6 
93-95 


64-  5g 
6i—  6j 


Stocks  and  Sliai 


;  quoted  ex-dividend. 
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Present 

3 

Amount 

ubscribed. 

M 

1  dend. 

Paid       Closing 


70,000       10       10/.     Pease  &  Partners,  Ltd.,  Ord. 
'"*'        10  Do.        Deferred    .. 

.'"10      Stk       4%  Do.        4?o  Perp.  Deb.  Stock 

3/.     Peebles(Bruce)  &  Co.,Ld.,  6%  Cm. P. 

—  Pooley  (Henry)  A  Son.,  Ltd.,  Ord  . . 

—  Do.        5i°„  Cuni.Pref ' 

2/-     Rhymney  Iron  Co.,  Ltd 

3/-  Do.        New  

5%  Do.        5"„  Mort.  Deb.,  Red.    .. 

1/2;    Richardsons,  Westgarth  &  Co.,  Ltd., 

Ord.  860.001—700.000     . 
■Ji  Do.  G\,  Cum.  Pref. 

■I*",,  Do.       4»%  Perp.  Deb.  Stork  . 

:./■     Rivet,  Bolt  A  Nut.  Ld.,  &■•„  Cum 
Pref.,No.l-27,500 
■'•'„    Russell.  .John  \  Co..  Ltd. 

Cum.  Pref.  5%. 
4*°-  Do.  Deb.  4*% 

Ruston,  Proctor  4  Co. ,  Ltd . .        .. 
Do.    Mort.  Debs.  4J%  till  l!)(Ki 


■."HO 
I  ,i«)0 
l:i,000 
126,938 
73,063 
f330,000 
350,000 

fsro.coo 

±■350.000 
i7.f.00 


^i^-'^m 


100,000 

36,000 

£250,000 

275.000 

300,000 

£800,000 

549,700 


■1% 
1         Gil.    Scott  (Walter)  Ltd.,  Ord 


1       7Jd, 


Stk 


fe3,550 


500,000 

I 

£4^0,000 

Stk 

1)6,066 

S     1 

Do. 


6°„Cu 


the 
'.  Pref. 


£111,300      100 

£94,400      100 

250,000  1 

20,000        10 

200.000  I  100 

100,000  I       1 

50,000       Slk 

250.000         1 

300,000   I       1 

£300.000 

80.000 

250.000  '  100 

6.0O0  I  100 

3,100  I  100 

6,100  I     60 

3.100  '     10 

49,560        10 

116.240  '    Stk 

100,000      Stk 

85,000  10 

55,000  10 

350,000  Debs. 

634,732  I       1 

538,845  1 

£240,000      Stk 

249,632  1 

100,000     100 

300,000  I       1 

£200,000  100 

£148,500  ,  i 

£198,000  I  1 

160,000  Stk 

880.000  '  1 

208.335  :  1     ' 

Z7,0U0  1 

20.000  1 

lO.IJOO  10 

$508495200  $100 

836uanioo  SlOO 

S162268UO0  SIOOO 

3,700,000  1 

750,000  I       1 

£750,000  :    Stk 

il,25U,000  Stk 

£950,000  100 

40,000  1 

4p,iOO 

148,630  1 


Do.  i%  Perp.  Deb.  Stk. 

Sheepbridge  Coal  and  Iron 

Ord.  260,001/799700. . 

Do.        Guar.  Pref.  (5"„  Min.) , . 

Lo.  Do.      112.276;2.W,000.. 

Shelton  Iron.  Steeland  Coal  Co.,Ld. 

1st  Charge  5%  Debs..  Red  . . 

Do.     6°o  and  Mort.  Debs.,  Red. 

Smiths  Dock  Co..  Ltd.  Ord 

5°-  :.,',>Pref... 

Do.  4%  Deb.  Stk. . . 

Smith's, Thomas.  Stamping  Wks.L. 

Do.  Deb.  0% 

South  Durnam  Steel*  Iron,  Ltd. Oi. 
Do.  B"i,Cum.Pref. ,. 

Do  4*%  Per.  Deb.  Stock 

Spencer,  .John  and  Sons,  Ltd. 

Do.  4",,  Mort.  Deb..' 

Staveley  Coal  and  Iron  "A  "  . 


Do. 
Do. 
Do. 


Nos. 


Do. 


Steel   Co.    of   Scotland,  Ld. 

l-49,5(!0' 

IstMort.  Deb.Stk.  A; 

^  Red. 

Do.       6%2ndMor.Deb.  Stk.B 

Stewarts  &  Lloyds,  Ltd.,  Ord 

,        Do.        6%  Cum.  Pref.    .  "l 

Do.  3J%  Debs.  Red.  Nos.  l-3,.'-.6o 

uu.    ISwan, Hunter  &  Wigham-  I 

Richardson,  Lim.  Ord  i 

6d.  I        Do.    5%  Cum.  Pref. 

^i%  L  .P°-    ■'J%lstMort.Deb  Stk.Re' 

—  iTalbot  Continuous  Steel  Process  o 

4%    rannett  Walker  and  Co. 

4%  1st  Mort.  Deb... 
6d.  ITbames  Iron  Works,  Shipbuilding  1 
&  Engineering  Co., Ltd. ,5%  Cum.Pf. 
i%  Do.    4%Irredeem.lst.Mort.Deb.l 

3%    Thornycrolt  (John  I.)  &  Co., Ltd. Or.' 
6%  Do.  do.      6%  Cum.  Pref.: 

5%  Do.  do.    6%  Deb. 

■/4J   Tredegar  Iron  and  Coal" A" 
-/6  Do.  ..  B"        ■  i 

04     Turnbull(Alex)4  Co.,  Lid.  Old. 

Nos.  20,001-47.000' 

—  „  Do.  5%  Cum.  Pref.  Nos.  l-20,00j 
5/-  Tylor  (J.|  «  sons,  Ltd.  6%  Cum.Pf 
f  J  United  States  Steel  Corp.  Com.Stk 
Slj  Do.  1%  Cum.  Pref.  Stock 
6%  1  .  Do.  10.60yr.5%Skg.Fd.G.Bds. 
1/-  'Vickers,  Sons  &  Maxim,  Ltd.  Ord 
6d.          Do.    6%  Non-Cum.  Pref. 

S%  Do.    6%  Non-Cum.  Pref.  Stock. 

4%  '        Do.    4%  Ist.Mort.Deb.Stk.Ked. 
4*%  Do.    4*%  2na  Mort.  Debs.,Red. 

2i,%    Walker,  Caw..  Ltd. 

5%  Do.  Cum   Pref.    .. 

2i%    Wall.eod,  Slipway  «  Eng.  Co.,  Ltd. 

Oru. 
2i%  Do.  5'(„  Cum.  Pref 

l/2g    Weardale  Steel,  Coal  i- Coke, 

.  Ltd.,  Def.  Ord. 

7ild.  1        Do.        6%  Cum.  Prif.  Ord.      . 

*%  L,..D°-        4Vo  Perpetual  Deb.Stock 

8/.    'WUlans  4  Robinson,  Ord 


9         7}— s 
100    .109*— 110 


100       98  —101 
1        9/9—10/3 


69-74 


sioo 
sioo 
siooo 


Electrical  Manufacturing  Companies 


l>lv|. 


70,000 

125,000 

120,000 

£10,000 

£190,000 

£200.COO 

±-2S(;,600 

£100.000 

£100,000 

100,000 

100,000 
£500,000 
£212.000 

500,000 

n.016,353 

105,731 

160,000 

£126.000 

£125,000 

35.000 

40.000 

£300,000 

85,000 

£100,000 

52,000 

61,000 

£300000 

233,334 

£233,334 

99,261 


17,139 

£327,35i; 

£72,720 

112,100 

31,390 

£200,000 

£50.000 

10,248 

26,000 


7ild. 
llii 
7% 

3/6 

6% 


100 


Stk  I  4J% 

Stk  44% 

5  I    5/- 

5  I    2/B 
Stk  :  4}% 

3  I    1/6 

-  6% 

6  10/. 
5  ''     8/- 

Stk  4J% 

1  6d. 


2/6 

i% 
6% 
l/7i 

7/6 
5/- 


1  Alliance  Elec.Coi.  Ltd.  6%  Cum.Pf 
.Aron  Elec.  MeterLtd.,fi%Cum  Pf 
Bell's  A»be^tos  Co.,  Ltd.      .. 
British  Aluminium  Co.  Ord. 

P°-  Ord..'.' 

"°-    ^  7'>„CumPrel 

1)0     5°;,  1st  Mort.  Deb.Stk.  Rd. 
Do.     "A"  6%<;um.  Pref.      ..,      o 
Do.    4%  Funding  Certs.  g 

British  Insulated  &  Helsby  Cables 

^      „  Ltd..  Ord.  5 

Do.  6%  Cum.  Pref.  ..  g 

Do.  4J>>i  1st  Mort.  Deb.  Stk.  Rd.    100 
British  Thomson-HoustonCo.,  Ltd 

4»",,  1st  .Mort.  Deb.  Stk.  Red.  . .'    100 
British  Westinghouse  Electric  and 

Manufac.  Co, .  Ltd.,  J%  Prct.  6 

n°°l.  r-,  ■'''o  M""-  Deb.Stk.  Red.. .    100 
Brush  Elec.  Knging.  Co.,Ltd.,Ord. .        2 

6%  Pref I      2 

4j%  Perp.  1st  Deb.Stk...  |00 
4J%Perp.  2nd  Deb.  Stk.j  100 
iCable.tConstn.Ltd.Ord.i      5 


Do. 
Do. 
Do. 


4i~ 
I     2  -2J 

S}-„ 
I  98—102 

5  — 6i 

a3-8j 

I    <!»'-•'* 
103  —106 


n-n 

80  —  65 

i-i 

14-2 

97  —  99* 

:  —  84 


Do. 


n.  Pref. 


II 


12 


---  4J"„l8tMort.Deb  Stit.Red'.  luu 
Crompton  *  Co.,  Ltd ,      3 

Do.  5v,  1st  Mort.  Reg.  Debs'.'  100 
Dick,  KerrJlCo.,  Ltd..  Ord.  ..        5 


Do.      6'>,  C 


.  Pref. 


Do.      44",,  Deb.  "stock.  Red.    . .  icio 

Doulton  .^  Co.,  Ltd.,  ."i-'b  Cum.  Pref  1 

Do.     lBtMort.4"„Iree.Deb.Stk.  100 
tidlson  and   Swan   United   Electric 
Light,  Ltd.,  "A  ■■Shares 

Nos.  1.99,261         8 

Do.    "A  "Shares  Nos.01017,139,  6 

Do.    4%  Deb.  Stock  Red.        . , '  100 

Do.    6%  Second  Deb.  Slk.  Red.'  100 

Electric  Construction  Co..  Ltd.    .  2 

Do.    7%  Cumulative  Pref.      ..  a 

Do.    4%  Perp.  1st  Mt.  Deb.  Stk.  '"" 
Do.  4J%  Perp.  2nd  Mt.  Deb.Stk. 


53—  6 
ilOSj- 110 

2  -  2i 
95-98% 

8|-  9i 

6  —  6j 
10)  -100 

H-  H 

lOti  —109 


91-  97 
2  —  2» 


£200,000 
40.000 

Stk 

4% 
5/- 

40,000 
150,000 
50,000 

5 
stk. 

10 

2/3 

4i% 
16/. 

£300,000 
100,000 

100 

3I 

87,350 

12 

12/. 

150,000 

100 

4% 

150.000 

1 

Hlh 

£50,000 

Stk. 

5';;, 

100,000 

1 

6% 

Evered  end  Co.,  Lt'd |0 

Gen.    Elect.    Co.  Ltd.,   S% 

„                                   Cum.  Pref.  10 

Do.    4%lst.Mt.  Deb.8tk..Red.  100 
Henley's  (W.  T.)  Telegraph  Works 

Co..  Ltd.,  Ord.  6 

Do.        4i%  Cum.  Pref 6 

Do.    4J'i,,  .Mort.  Deb.  Stk.  Red.  iOO 

India  Rubber.  Gutta  Perchaa  I 

Telegraph  Works  Co.,  Ltd.,  10       18 
I        — .        1st  Mort.  Deb.  Red.     ..,100     199 

Scott  (Ernest)*  Mountain,  Ld., Ord.'  1     'u/9. 

12/.  ;Telegraph   Construction  and  Main-  12    ,  ,34  . 
tenance  Co.,  Ltd. 
Do.        4%  Deb.  Bonds 

1/7J  lUnited  Electric  Car  Ord 1 

5"„  iBt  Mort.  Deb.  Red...|  100 

6%  Cum.  Pref '  1 


13  —  14 

5J-6** 


IOC   I  100— 102  ■; 

1     I  24/0-24/6- 
103-104 
22/3-22/9. 


Locomotive  Builders. 


200,000 

800,000 

£800,000 

■^47,600 

00,000 

100,000 
75,000 
25,030 
25,000 
£250,000 
180,000 
£51.000 


1        1/-  Beyer,  Peacock  and  Co.,  Ltd.,  Ord 

1       6i|d.  Do.           6j%  Cum  Pref. 

Stk     4j%  Do.           4}":,  Red.  Deb.  Stook 

7*'?o  Hawthorn.  Leslie  4  Co.,  Ltd.  Ord 

6%  Manning,  Wlrdle  4  Co.,  Ltd. 

5b?  1st  Mortgage  Deb. 

lf»/-  Norlh  British  Locomotive  Ord 

W-  Do.                    S"„  Cum. Pref.!.' 

—  Stephenson  (Hobcrti.'i  Co.,  Ltd., Or. 

W  Do.         6J'„  Cum.  Pref.     ..j    16 

?,?"  ,.  ,        ^■°-     ,  <"o  •'""•P-Deb.stooki  100 

2/-  \  ulcan  I'ouodrv          ..                       I      1 

Do.       5'^i,  Prof.  ..        .;        "'      1 


100 


Stk 


,9-10/0 

1        i— « 

100        88-90 
10        98-100 

100     100  -101 
"'       17i-18i 

aj-aft' 

H-  it 
da—  85 
26/0-26/6. 


10 


Sto«ks  and  Shares  marked  •  are  quoted  ex.dividend. 
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Share  List— a«///;"c./. 

Railway  Carriage  and  Wagon  Companies. 


PreBeut 

i 

Last 

Paid 

Closing 

Amount 
Subscribed. 

s 

invi. 

dead. 

sa.e. 

up. 

Prices. 

10,000 

10 

7/6 

Birm.  Rail.. Car.*Wagon,L., 1-10,000 

10 

24i-  26- 

8,739 

10 

3;- 

Do.        Second  Issue  1-8,739 .... 

4 

9*-lO' 

10,000 

10 

6/- 

Do.         Cum.Pref.  6%  1-10,000. . 

10 

133-14J- 

197,224 

Stk 

4"o 

Do.        Deb.  4% 

100 

102— 1U6 

50,000 

10 

10 

Bristol  and  South  Wales  Railway 

Wageon,  Nos.  1-50,010 

3 

5j  -  6- 

8,000 

20 

H 

Bristol  Wagon  «  Carriage  Works 

No«.  1-8,000 

10 

19  -m 

6,000 

SO 

8 

Do.         Iv76,  Nos.  8,001—13,000 

2 

8  —  3i 

•J,  000 

20 

8 

Do.    5  p.c.  Participatinu  Pref. 

Nos.  al-aaOOO 

10 

I8i-I8i 

30,111 

7 

7/- 

Gloucester  Rail.-Car  &  Wagon,  Ld., 
A,  1-29,861  &  49,761-60,000 

lOJ-lOJ' 

44,889 

7 

3/6 

Do.      B,  29,862-49,7:0,  50,001-75,000 

4}-4g> 

10,000 

10 

6/- 

Lancashire  and  Yorkshire  Wagon. . 

10 

124—13 

14,567 

10 

15% 

Lancashire  Wagon,  Ord 

2^-25 

4,150 

10 

5% 

Do.               do.      Pref 

10 

lOJ-Klg 

781,808 

1 

9d. 

Metropolitan    -Amalgamated    Rail.- 
Carriage  i-  Wa^on.  Ld.,  1-784,808 

44/0— 15/U 

164,288 

1 

6d. 

Do.     Cura.  A  Pref.  5%  1-164,288 

24/0— 24  (! 

235,000 

1 

7id. 

Do.     Cum.  B  Pref.  6%  .1-235,000 

28/-  -29/- 

200,000 

20 

20/. 

Midland  Rail.-Car  i  Wagon,  Ld., 
1-20,000 

10 

204-21J' 

10,000 

6 

10 

Western  Wagon  and  Property 

Nos.l  -10,000 

6 

12  — 121« 

40,000 

6 

10 

Do.                  Nos.  10,001-60,000 

2 

4i-4i* 

Oil  Engines  for  Marine 
Propulsion. 


VERY  welcome  to  mechanical  engineers  will  be 
the  new  edition  just  published  of  Bertin's  work, 
on  marine  boilers,  which  as  Sir  William  White,  K.C.B., 
reminds  us  in  his  preface  to  the  first  edition,  originated 
in  a  course  of  lectures  given  to  the  students  of  the 
Ecole  d' Application  du  Genie  Maritime.  As  to  the 
merits  of  the  work,  which  is  freely  illustrated,  it  is 
sufficient  to  note  that  in  the  opinion  of  this  eminent 
authority,  it  is  of  interest  and  value  to  both  marine 
engineers   and   naval  architects. 

.\s  compared  with  the  English  text  books,  the  work 
which  has  been  very  ably  translated  and  edited  by  .Mr. 
Leslie  Robertson,  chiefly  appeals  to  us  by  reason  of 
the  completeness  of  its  sections  on  tubulous  boilers. 
Over  and  above  this  we  have  in  the  present  edition  a 
lucid  chapter  on  liquid  fuel,  by  Engineer-Lieutenant 
H.  C.  Anstey,  R.X.,  AM.Inst.C.E.,  M.Inst.M.E.,  who, 
dealing  with  the  possibilities  of  oil  engines  for  the 
propulsion  of  ships,  points  out  that  it  would  be  possible 
to  give  a  ship  the  same  radius  of  action  if  driven  by  oil 
engines,  with  only  about  one-third  to  one-fifth  the 
quantity  of  fuel  required  by  steam  engines  of  the  same 
power.  Up  to  the  present,  however,  oil  engines  have 
only  been  applied  to  the  propulsion  of  vessels  of  small 
size,  and  the  following  difficulties  stand  in  the  way 
of  their  immediate  application  as  motive  power  for 
larger  vessels,  viz.,  those  of  handling,  reversing,  regu- 
lation of  speed,  and  the  necessary  experience  with  large 
sizes.     As  to  the  disposal  of  these  difficulties,  we  quote 


Lieutenant  Anstey  as  follows : — "  The  purposes  for 
which  oil  engines  have  mostly  been  applied  require  a 
constant  speed  in  one  direction  onlv.  so  that  the  trans- 
sition  to  the  conditions  of  a  marine  engine,  which  requires 
to  be  stopped  and  started  in  cither  direction,  will  not  be 
made  without  the  exercise  of  considerable  thought 
and  inventive  skill.  In  small  boats  the  difficulty  has 
been  obviated  by  fitting  either  feathering  screws,  or 
by  clutch  and  gearing,  the  engine  running  continuously 
in  one  direction  at  a  nearly  constant  speed.  These 
devices,  however,  it  will  be  generally  admitted,  are  not 
such  as  can  be  employed  in  the  transmission  of  large 
powers.  In  the  Bertheau  engine,  which  has  been  fitted 
to  boats  in  this  country  by  -Messrs.  Thornycroft,  the 
problem  of  reversing  has  been  solved  satisfactorily. 
The  engine  is  operated  at  starting  by  compressed  gas 
from  a  reservoir,  which  is  kept  charged,  while  the  engine 
is  running,  by  a  portion  of  the  products  of  combustion 
flowing  out  of  the  cylinder  during  the  explosion  stroke 
through  a  non-return  vahe  into  the  reservoir.  At 
starting,  the  cyUnders  take  the  compressed  gas  at  the 
beginning  of  every  downward  stroke,  but  when  once 
started  all  the  cylinders  but  one  are  made  to  operate 
on  the  usual  four-stroke  cycle  till  the  ignition  is  regular, 
and  when  this  is  obtained  the  remaining  cylinder  is 
made  to  work  in  the  same  manner.  The  various 
operations  are  effected  by  an  ingenious  arrangement 
of  cams,  and  the  results  of  trials  have  shown  that  an 
engine  working  on  this  principle  is  as  handy  and  as  re- 
hable  as  a  steam  engine.  The  disadvantages  of  the 
system  for  large  powers  are  the  comparatively  large  size 
of  gas  reservoirs  and  the  possibilities  of  losing  the 
pressure  in  them. 

The  difficulty  of  regulation  of  speed  will  disappear 
probably  with  experience,  since  owing  to  land  require- 
ments being  for  constant  speed  engines  little  attention 
has  been  given  to  this  point. 

In  the  matter  of  size,  progress,  no  doubt,  will  be  slow. 
The  largest  power  in  a  single  oil  engine  cylinder  con- 
structed at  the  present  time  is  i(><)  b.h.p.,  and  so  far  as 
is  known  this  size  has  only  been  attained  in  the  Diese 
and  Hornsby  engines,  both  of  which  types  can  use 
liquid  fuel.  By  multiplication  of  cylinders  much  larger 
powers  will,  of  course,  be  obtained,  and  so  long  as  oil 
engines  are  made  to  work  on  the  four-stroke  cycle, 
that  is  to  say,  giving  only  one  working  stroke  per 
cylinder  every  two  revolutions,  probably  not  less  than 
four  cylinders  will  be  required  on  one  shaft  to  ensure 
readiness  of  starting  and  a  fairly  uniform  turning 
moment.  Assuming,  therefore,  that  the  difficulties 
referred  to  can  be  overcome  satisfactorily  in  large  sizes, 
there  are  great  possibilities  for  the  use  of  the  oil  engines 
for  propulsion.  Some  saving  in  weight  may  be  expected 
over  an  ordinary  steam  installation,  and  considerable 
saving  in  space  owing  to  absence  of  boilers.  There 
will  also  be  a  large  reduction  in  the  weight  of  fuel  carried 
and  a  very  large  saving  in  personnel  :  while,  owing 
to  the  higher  efficiency  of  the  oil  engine,  the  cost  of 
fuel  will  not  be  greater,  if  a  cheap  fuel  oil  is  procurable. 

M.irine  Boilers:  their  construction  and  working,  dealing 
more  especially  with  tubulous  boilers.  Based  on  the  work  by 
L.  E.  Berlin.  Translated  and  edited  by  Leslie  S.  Kobertson. 
Second  edition,  revised  and  enlarged,  with  upwards  of  350 
illustrations.     21s.    John  Murray. 
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New   Patents   Applied   For. 


Bishop,    London. 

Belt  lacing  tool. 

Improvements    in 
pipes      boilers. 


Engineering — Civil,   Mechanical,    etc. 

Air    Compressors. — A.     J.     Dudgeon.     London.     Improve- 
ments   in    or    relating    to    valves    for    ,nir    compressors, 
blowing  engines  or  the  like.     4.209. 
ARMOt'R     Plates. — R.     A.     Hadfield.     London.       Imjirovc- 

ments  in  the  manulacture  of  armour  plates,  shields  and 

the  like.     4.107. 
Belt    Fasteners. — L.    Sraith.    Kent.     -\n     improved    belt 

fastener.     4.3^4. 
D.'  B.    Thomas    and    F.    L. 

Improvements  in  belt  fasteners.     4.5S0. 
Belt  Lacing. — S.  Freeze,  New  Brunswick. 

4,039- 
BoiLERs. — F.    W.    Clayton,    Manchester. 

non-conducting      coverings      for      steam 

cylinders  and  other  smiilar  structures.     4 
Boring   Mills. — S.    E.   Alley,    Glasgow.     Improvements   in 

horizontal   surfacing  and   boring   mills.     4.155- 
J.       G.      Stirk.      London.      Improvements      in 

electricallv-driven    boring    and     turning     mills,     slotting. 

shaping,   planing,   punching  and   shearing  machines  or  the 

like.     4.294- 
Condensers. — G.     J.     Shave,     London.     Improvements     m 

exhaust     steam    condensers    and    return    water    systems. 

4.431- 
CofPLixGS. — J.     D.    Hill,    Xottingham.     Improvements    m 

de\  ices  for  coupling  and  uncoupling  railway  wagons,  and 

like  vehicles.     4.016. 
H.    Thorne.    Queensland.     Self-acting    coupling 

for  railwav  rolling  stock.     4.041. 
Chimney    Flues.— C.    L.    Renals.    A.    Renals.    W.    Worth, 

and    J.    Edlin,    Leicester.      Arrangement    for  one  or  more 

chimnev  flues  and  the  like  on  the  down  draught  system 

to  enter  into  a  main  flue  w-hich  enters  an  uptake  chimney. 

4,26(.. 
Cranes. — G.     W.     Sheni.     Manchester.     Improvements     in 

cranes.     4.4^5. 
Verit^-s'.    Ltd.    and    C.    B.    Walker,    Birmingham. 

Improvements  connected  with  electric  motois,  particularly 

those  working  cranes,  lifts  and  such  like.     4.530. 
Cowans,  Sheldon  and  Co.,  Ltd..  and  J.  W.  Bran<ton 

Carlisle.     Compensating   device  for  cranes.     4,027. 
Crushing  Rolls. — R.  .\.  Hadfield,  London.     Improvements 

m  or  relating  to  crushing  rolls.     4.393. 
Die   Presses. — E.   W.   Savory,   London.     Improvements   in 

and  relating  to  die  presses.     4.594. 
Dumping    Vehicles. — J.    M.    Goodwin,    London.     Improve- 
ments in  and  relating  to  the  operation  of  dumping  vehicles 

for  railway  and  like  use.     4.269. 
Furnaces.— C.  H.  von  Myliusand  T.  P.  von  Mylius,  London. 

Improvements   in   smoke   consuming   furnaces.     4,600. 
C.      Bingham.      London.        Improvements    in 

electric  furnaces.     4,336. 
E.     Clough,     Halifax.     Improvements     in      boiler 

4.426. 
Gas  Engines. — W.  P.  Thompson,  Liverpool.     Improvements 

in  gas  engines.     4.196. 
Gas  Producers. — F.  Miiher    Liverpool.     Improvements  in 

power  gas  producers.     4.077. 
Gas    Valves. — R.    N.    Oakman     London,     .\pparatus    for 

opening  and  closing  gas  valves  at  a  distance.     4,i75- 
Hack  Saw  Machine. — D.  Rigbv   Blackpool.     Improvements 

in  hack-saw  machines  for  hand  or  powpi.     4,544- 
HAULAor,  Clik — J.  W.  Finney,  Newcastle-on-Tyne.     Haulage 

Clip  for  endless  rope  haulage  applicable  to  either  overtub 

or  undertub  haulage.     4,566. 


Indicators. — W.    Bannurniaii.    Gla.sgow.     Improvements  in 

and  relating  to  engine  indicators.     4,562. 
Lathes. — R.   \V.   Leach,    Birmingham.     An  improved  lathe 

for  automatically  facing  and  turning  the  flanges  of  pipes 

and  the  Ilk''.     .v.ai4. 
1  ii.-ting  Jacks.      Tangyes,    Ltd.,  and   E.   Johnson,    Birming 

liam.      Improvements  in  lifting  jacks.     4,045. 
Locks. — C.    Butticaz,    London.     Improvements    relating    to 

canal  and  liver  locks.         4,509. 
Met.-vl    Forging. — G.     Harrison,     London.       Impiovement 

in  combined  metal  forging  machines  and  presses.     4,129. 
Power. — J.     .MuUer,      Berlin.       Cable      for       power     trans- 
mission.    4.369. 
Pumps. — F.  S.  Cripps,  Worthing.     Improvements  in  pumps. 

4.024. 
Rotary CrTTFRs. — \V.  H.Hancock,  London.     Improvements 

in  rotary  cutters  for  planing  machines.     4,225. 
Rotary  Engines. — R.  C.  McLean,   London.     Impiovements 

in  rotary  engines.     4,499. 
Spark   Arresters. — C.    K.   Mayo,   London.     Improvements 

in  spark  arresters.     4,516. 
Steam    Traps.- R.     .\mes,     E.     Dodd,    and     R.    P.    Dood, 

London.     A  steam  trap.     4,061. 
Turbines. — F.     G.     G.     Aimstrong,     Durham.     .Vutomatic 

gas  or  steam  pressure  turbine.     4,15''. 
Winding    Gear. — A.   Meissner,    Berlin.      Winding    gear   for 

chains  or  cables.     4,370. 

Shipbuilding,    etc. 

Capstans.— Clarke.  Chajiniaii  and  Co.,  Ltd.  H.  Walker,  and 
G.  W.  Money.  London.  Iiuproxemcnts  in  and  means  or 
apparatus  for  driving  and  controlling  electrically-operated 
capstans,  hoists,  and  like  hauling  and  winding  apparatus 
4.31S. 

Capstan  Driving. — J.  E.  Thornycroft  and  J.  I.  Thornycroft 
and  Co..  Ltd.,  London.  Improvements  in  motor  boat 
capstan  driving  apparatus.     4.235. 

Lifeboat. — R.  \.  Lawson,  Cheshire.  Collapsible  lifeboat 
4.521- 

LiFTiNG. — F.  Little,  Newcastle-on-Tyne.  Portable  apparatus 
for  lifting  motor  and  other  vehicles  and  boats.     4,243. 

Motor  Boats. — H.  C.  Brasier.  Manchester.  Improvements  in 
driving  gear  for  motor  boats.     4.45.S. 

Propellers. — T.  Goldsbrough,  London.  Improvements  in 
the  blades  of  screw  propellers.     4,325. 

Propelling  \'essels. — F.  W.  Schroeder,  London.  Im- 
proved method  Oi  proiielling  vessels  and  apparatus  therefor. 
4.231. 

Sounding  .\ppar.\tus. — J.  W.  Gillie,  North  Shields.  Im- 
provements in  marine  sounding  apparatus.     4,430. 

Steamships. — J.  Reid,  London.  Improvements  in  steam- 
ships.    4,432. 

Steering. — V.  Tatarinoff.  London.  Xew  or  improved 
method  of  and  means  for  steering  warships  and  other 
vessels.     4,460. 

Submarines. — H.  J.  Fisher,  London.  Improvements  in 
or  relating  to  submarine  vessels.     4,110. 

Telegraphic. — J.  H.  Collie,  Liverpool.  Improvements  in 
engine  room  telegraphs  and   the  like.     4  449. 

Chadburn's   (Ship)  Telegraph  Company,   Ltd.,  and 

\.  J.  Grant.  Liverpool.  Improvements  in  ships'  tele- 
graphic apparatus  for  transmitting  orders,  notifications 
or  the  like,  from  one  part  of  same  to  another.     4,606. 

Torpedo  r)EFENcE.— Soc.  .-Vnon.  des  Forges  et  Chantiers  de 
la  Mediterrancc,  London.  Improvements  relating  to 
protecting  devices  against  torpedo  attacks.     4,205. 
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Information  for  Firms 
Seeking  Trade  Abroad. 

n  oard  of  Trade. —  I'll''  IntelUyt'nce  Brancli  of  tlie  Coniini-r- 
cial  Department  of  the  Board  of  Trade  (No.  73.  Basinghall 
Street,  London.  E.C.)  is  intended  to  be  a  centre  at  which 
information  on  all  subjects  of  commercial  interest  shall 
be  collected  and  focussed  in  a  form  convenient  for 
reference,  and  at  which,  so  far  as  the  interests  of  British 
trade  permit,  replies  shall  be  given  to  inquiries  by  traders 
on  commercial  matters. 

India. — The  India  Trade  Inquiry  Office  at  73.  Basinghall 
Street,  London.  E.G.,  has  been  established  for  the 
purpose  of  supplying  the  general  public  with  all  available 
information  as  to  the  commercial  products, manufactures, 
and  trades  of  British   India. 

The  office  is  under  the  superintendence  of  an  India 
Office  official,  who  is  in  daily  attendance  to  answer 
personal  or  \\Titten  inquiries. 

Canada. — The  Canadian  Government  have  secured  premises 
at  73.  Basinghall  Street,  London,  E.G.,  where  an  office 
has  been  opened  under  the  designation  of  "  Canadian 
Government  City  Trade  Branch,"  for  the  convenience 
of  the  commercial  community. 

Cape  of  Good  Hope. — The  Government  of  the  Cape  of  Good 
Hope  liave  opened  offices  at  73,  Basinghall  Street,  London. 
E.G.,  for  the  purpose  of  a  Commercial  Agencv  for  that 
Colony,   under  the   direction  of  the  Agent-General. 

The  Commercial  -Agent  in  charge  deals  with,  and 
supplies  free,  information  on  trade  sulijects  connected 
with  the  colony,  such  as  commercial  products,  industries, 
trade,  tariff  regulations,  commercial  statistics,  railway 
rates,  prospects  for  emigration,  etc. 

Queensland. — For  the  convenience  of  the  commercial 
community  in  the  City  of  London,  the  Agent-General 
for  (Queensland  has  opened  a  branch  office  at  j}, 
Basinghall  Street,  London,  E.C..  where  a  representative 
attends  daily  to  give  information  to  inquirers  regarding 
trade,  mining,  and  all  other  matters  in  connection  with 
Queensland. 

New   Catalogues. 

R.  Waygood  and  Co.,  Ltd.,  London  and  Coventry.  .A  well" 
printed  and  illustrated  pamphlet  is  devoted  to  various  types 
of  service  and  passenger  lifts— chiefly  hydraulic  and 
electric.  The  different  types  of  gears  are  shown  and  some 
very  interesting  crane  installations  are  illustrated,  notably 
a  hydraulic  lufiing  and  revolving  crane  erected  by  the 
firm  at  the  Fishmongers'  Hall  Wharf  on  London  Bridge. 
From  a  small  pamphlet  entitled  "Facts  Worth  Noting," 
we  observe  that  the  firm  erect  over  1,000  lift<  and 
cranes  every  vear. 

The  Brush  Electrical  Engineering  Company,  Ltd., 
Lougliburough.  The  February  Brush  Budget  recording 
the  progress  of  the  firm  has  a  good  description  of  the 
brush  turbine,  with  special  reference  to  the  brush  turbo- 
alternator  added  to  the  Willesden  power  plant. 


Books  Received. 

"Injectors:    Their  Theory,    Construction,    and    Working." 

By     \V.    W.     F.     Pulleii,    .M.I.Mech.E.,     A.M.I.M.K.       Third 

edition.     Teclniical  I^ubli^hinu  C...,  Ltd.     3s.  '<d.  net. 

"Transactions  of  the  G.W.R.  Junior   Engineering  Society, 

1904-5."      Edited  by  E.  G.  Ireland.      I'uhlished  bv  the  Sccietv, 

il.W.K,  Locoinotive  Department,  Swjndun.     5s. 

"Calendar    of    the    University    of    Toronto     for     the     year 

1905   6."      I'niversitv  I'res-. 

"  Note  on  the  Use  of  the  Bolometer  as  a  Detector  of  Electric 

Waves."     By  Lieutenant  C.  TisMit.     Issued  by  the   Institution 

of  Electrical  Engineers. 


Forthcoming  Exhibitions. 

Secretaries    and    others    are     requested     to    glva    the     Edlior    earlv 
'nformatlon    as    to    forthcoming    Exhibitions,    &c.     for    notification     In 

A    South     African      Exhibition      in      London.— 

Preliminary  arrangements  have  been  completed  for 
holding  a  British  South  .African  Exhibition  in  London 
early  next  year.  The  committee  consists  of  the  Agents- 
General  for  Cape  Colony  and  Natal.  Sir  Lewis  Michell, 
Mr.  Lewis  Atkinson,  Commercial  -Agent  for  the  Cape 
Government,  and  Captain  Bam,  a  member  of  the  Cape 
Parliament.  An  attempt  is  to  be  made  to  secure  the 
active  co-operation  of  all  the  South  .African  States. 
Dr.  Jameson,  Mr.  Maydon,  Mr.  Hosken,  Mr.  Jagger, 
and  Mr.  H.  F.  Wilson,  colonial  delegates  to  the  Shipping 
Conference,  have  expressed  their  readiness  to  lend 
support  to  the  movement. 

New  Zealand. — The  opening  of  the  International 
Exhibition  to  be  held  at  Christchiirch,  New  Zealand, 
has  been  fixed  for  November  ist,  1906,  and  the  closing 
for  .April  15th,  1907. 

Bavaria. — The  Bavarian  Jubilee  Exhibition  of  Trades, 
Industry,  Arts  and  Crafts  at  Nuremberg  {"  Bayerische 
Jubiliiums,  Landes,  Industrie,  Gewerbe  und  Kun- 
stauUtellung  ")  will  be  held  from  May  to  October,  1906. 

Madrid. — The  "  Union  Ibero  Americana  "  has  a  concession 
to  hold  an  International  Exhibition  in  Madrid  in  1908. 
The  concession  will  lapse  unless  a  commencement  is- 
made  with  the  exhibition  buildings  within  six  months 
of  the  publication  of  the  decree,  and  unless  the  sum  o! 
£■32,000  is  guaranteed  for  the  completion  of  the  building 

Amsterdam.— A  Dutch  institution,  entitled  the  International 
and  Industrial  E.xhibition  and  Sale  Society,  is  organising 
at  Amsterdam  a  permanent  industrial  exhibition  where 
foreign  manufacturers  will  be  able  to  display  their  goods, 
and  make  them  known  to  the  Dutch  public.  The  Society 
not  only  undertakes  the  organisation  and  upkeep  of 
this  exhibition,  but  is  also  prepared  to  .act  as  agents  for 
the  s.ale  ol  goods. 

United  Kingdom. — An  International  Engineering  and 
Machinery  Exhibition  is  to  be  held  at  Olympia,  London, 
W.,  from  September  isth  to  October  17th  next. 


MEETINGS,  ETC.,    FOR  THE   ENSUING  WEEK. 

Friday,  March  9— Kar.idav  House  Old  Students'  Association.  Second 
Annual  Dinner  at  the  Florence  Restaurant,  7  p.m.— Physical 
Society,  Rovai  College  of  S.ience,  Papers:  "The  Velocities  (if  the 
Ions  of  Alkali  Salt  Vapours  at  High  Temnerature<,"  by  Professor 
H.  A.  Wilson:  '-Some  Experiments  on  E.irlh  Currents  at  Kew 
Observatory. '  bv  Dr.  Marker —Institution  ol  Electrical  Engineers 
Manchester  Students'  Section.  Royal  Technical  Institute.  Salford. 
7.30.  Piper,  "Modern  Primary  Batteries,"  by  E.  Midler  and 
J.  Davies. 

Satcrday,  march  10.— Institution  of  Electrical  Engineers,  Students'  Section, 
Visit  to  Messrs.  Elliott  Bros.'  Works  at  Lewisham.— Roval  Instilu- 
tion.  Afternoon  Lecture  II.  on  "The  Corpuscular  Theory  01 
Matter."  by  Professor  I.  J,  Thoms-in,  F.R.S  -Junior  Inslitutio'n  01 
Eiigineers.Conversazione  at  the  Westminster  Palace  Hotel,  7  p.m. — 
Birmingham  .and  District  Electric  Club,  Colonn.ade  Hotel.  New- 
Street.  Paper,  •■Electricity  in  Mines."  bv  R.  G.  Mercer,  7.30.- 
Manchester  Association  of  Engineers.  Paper  by  Mr,  J.  N.  Bickerton, 
Ashton-under-Lyiie,  "  Gas,  Oil,  and  Petrol  Engines." 

Monday,  March  12. — Institute  of  Marine  Engineers.  "Reminiscences  of 
M.irine  Engineering,"  by  Mr,  W.  C.  Roberts.— The  Institution  01 
Mechanical  Engineers.  Graduates'  Ass-iciation  Storey's  Gate,  St. 
lames's  Park,  W.  Paper  and  Discussion,  "  N'otes  on  Large  Gas 
Engines,"  by  Mr.  J,  H.  Hurst. 

Tuesday.  March  13.— Institution  of  Civil  Engineers,  Great  George  Street, 
S.W.,  8  p.m. 

Wednesday,  March  14 — Association  of  Engineers-in-Charge.  P.iper, 
"Ventilation  of  Public  Building,"  by  Mr,  George  Bibby, 

THURSDAY,  March  15. — Royal  Society,  Burlington  House,    Meeting,  4.30  p.m 
Fkii)%y,    March    16, —Institution    ol     Mechanical     Engineers,      Ordin.ary. 
Meeliug,  8  p.m. 
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^iWWlEIlMILTf         Miscellaneous 


J.  POHLIG, 


Cheapest  and  most  reliable 
S\'stem  of  Transport. 


LTD.. 

COLOGNE. 


OTTO 


More  than  1,600 
Lines  at  work. 


Aerial  Ropeways 

Absolutely  Independent  ut  Formation  of  Ground. 
Working  Unaftected  by  Climaie. 
Skilled  Labour  not  necessary  to  work  them. 
Wear  and  Tear  Reduced  to  a  Minimum. 


Special   Department  : 

MODERN  HOISTING  AND 
CONVEYING  MACHINERY. 

Kepreseatativc: 

R.  H.  COMMANS, 
6,  Queen  Street  Place,  LONDON,  E.G. 


Telegraphic 
Address: 
■CAULKING. 
LONDON".' 


Boyer  Long-Stroke  Rivetting  Hammer 


Telephone : 

No.  3987 
GERRARD. 


Capacity  up  to  I5  in-  Rivet 


"LITTLE  GIANT" 

AXD 

Improved  Reversible 

DRILLS. 

Manufactured  in  England. 

IN    SEVERAL    SIZES. 


FOR    DRI1.LING,    REAMING. 
TAPPINO. 

TUBEEXPANDINO, 
TDBE-CCTTINO,   ic. 

Maautai-turtrs  of 

ELECTRIC  DRILLS. 


CONTRACTORS    TO     THE     ADMIRALTY   ASD 
O.V    WAR    OFFICE    LIST. 

The  CONSOLIDATED 
PNEUMATIC  TOOL  C° 

LIMITED, 

General    Offices: 

PALACE  CHAMBERS.   9.   BRIDGE   STREET. 
WtSTMIfJSTER.    S.W. 

Workahopn    and    Shonrconi    wH^iiu   u   Ifw   mlnulen' 

walk  of  OITlces,  where  pneumatic  aod  electric Tcola 

can  bo  seen  In  operation. 

INSrECTION    INVITED. 

AA/orks  : 

FRASERBURGH,  N.B. 

Belt.  Steam,  and  Klectrlcally  driven 

Air  Compressor.s  to  suit  all 

requirement.s. 


Pneumatic 
Geared    VJire  Rope 

HOISTS. 

Capacity  :    1    to   10  TONS. 

Can   be  Filled  wUli  Trolk-y 

Alsi)  .Ki.iptcd  for  Electric  Drive. 
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McIiAREN'S 

Steam  Ploughs 

AND   TRACTION   ENGINES. 

Catalogiifs  and  P.-imphlet5  mailed  free  on  application  ta— 

J.  &  H.  McLaren,  Midland  Engine  Works.  LEEDS. 


C.ihle  Address:  "  McLAREN,   LEEDS 

Codes  uscil:  ABC  4th  and  5th   Editions.     LIEBERS. 
established  1876. 


Engines,  &c. 


JOHN  FOWLER  &  CO.aeed$),Ltd 

Steam   Plough  Works.    LEEDS. 


"FOWLER,     LI£E[)S. 


Traction  i  i^i>>  - 
Engines,  ^^^^"^0 

Steam  Rollers,  Portable  Railways.  ©'cG'c 


BALDIW^IN       LOCOIVIOTXYE     IftZ^ORKS. 

BROAD  -^m-       ^_.      _,.^  _.^_ -——_»_    _.T_  ^ g    _   _    SINGLE 

AND   NARROW         M-^ <"> C!? O ^^TTl  <^^^  ^LF^^^^.IBl.  EXPANSION 

GAUGE  -^^i-.^m       g^   COMPOUND 


Mine, 

Furnace  and 
Industrial 
Locomotives. 


Electric 
Locomotives 
with 

Westinghouse 
Motors   and 
Electric  Trucks, 


Burnham,  Williams  &  Co.,  Philadelphia,   Pa.,  U.S.A. 

Cable  Addresses  :  "  Baldwin,  Philadelphia  '   ;  "  Sanders,  London.  "      General  (\gents:  SANDFR,S  &  CO.,  110,  Cannon  St..  London  E.C 

ENGINEER    AND    SHIPBUILDER, 

Elbing-Danzig,  Prussia. 


F.    SCHICHAU, 


SEA=GOJ.NG    TORPEDO     BOATS     AND    CRUISERS 

liVltli    Speeds    Kip    ±<»    36    knots    pea*    Ixoiix*. 


'l> 


^ 


TORPEDO  BO.AT     UESTROYER     FOR    THE     IMPERIAL    CHINESE    NAVY. 

Spenl,  ..villi  complete  oiitlil,  .inii.imwnt,  .iiiJ  ;,s  ti.n  uf  ^oal  in  the  hunkers,  35*2  l.iiols-o.v.;  km.  ;hi1Ii  (.;  ton  oi  coal,  jj'C  Uiiolb-o;  ;  l,ii:. 

The  Largest  Ironclads  and  Mail  Steamers.  Steamers  for  Sea  and  River  Service.  Dredgers. 

STEAM     ENGINES     AND     LOCOMOTIVES    OF    DIFFERENT    TVPES. 

Wom'U.s      founded      in      1837,      emjiloy      a.t      i>K-esent,      6. BOO      'Woi-kme>«. 
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Oil  Engines 


r^ 


ri^^SsWATSONCeLt? 

^1  |\/||HBL^gSY^h:^!!^H^ 


^^ 


•*jr 


^^^^^i 


It  is  the  most  economical  Engine 
made   and    is    more    reliable    than 

ANY     OTHER     OiL     EnGINE. 


=91 
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j|^il|^gimTy  Oil  Boxes  £^ Lubricators , 


I 

HUNT      &      MITTON,     BRASSFOUNDERS.  &c.. 
Crown  Brass   Works,  Oozells  Street  North, 


Telephone    No.  :     394. 

Telegraphic  Address:    "MITTON.   BIRMINGHAM." 


Birmingham. 


MaKers  of 

CAST  BRASS 
OIL  BOXES. 

SHEET  BRASS 
OIL  BOXES. 

K;:ltd  w  .th  Sight  I'eedsor  Cods. 

SIGHT  FEED 
LUBRICATORS. 

Steam  Cylinder 

Lubricators. 

DISPLACEMENT 

LUBRICATORS. 

Solidified  Oil  or 

Crease  Cups. 

STAUFFER 
LUBRICATORS, 


Cast  Brass  Oil  Box.  No.  1055. 


Sole  makers  of 


Holiiday's  Patent 
Oil  Box. 


This  box  is  made  of 
Polished  Sheet  Brass, 
and  is  fitted  with  two 
or  more  feeds  as  re- 
quired, each  feed  may 
be  worked  separately 
or  all  at  one  time. 

OIL  BOXKS  AND 

lAlJRICATORS  MADE 

TO  CUSTOMER'S 

OWN 
REQUIREMENTS. 


Holiiday's  Oil  Box,  No.  1054. 

.   .   MaKers   of  all    hinds   of  . 


nUm  CT    IVllltOn,     §,01^    boxes  and    LUBRICATORS.     STEAM     FITTINGS, 
Oorells  Street  North,  ^  ENGINE   and    BOILER    MOUNTINGS.    HYDRAULIC 

BIRMINGHAM.  fittings,  pressure  gauges.  Cc. 
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^JLY\t   Gauges,  Valves,  &c. 


Specify    Hopkinson's    Patent   Safety 
A\ountins:s. 


HOPKINSON'S 


^y  Vulcan  "Swivel  Syphon 
and  Pressure  Qauge, 

With    Illuminated    Dial. 

(PATENT.) 


This  arrangement  is  designed  to  permit  of  the 
Steam  Gauge  being  tested  by  an  independent  port- 
able pump  from  zero  up  to  tlie  maximum  reading  on 
the  dial  whilst  the  boiler  is  under  steam  ;  and 
further  to  comply  with  the  requirements  of  the 
"  Prescribed  Form  "  Factory  and  Workshop  Act, 
lOoi. 

FOR   FURTHER   PARTICULARS    WRITE   FOR   LIST  340. 

J.  HOPKINSON  &  CO.  "  HUDDERSFIELD. 


The    "SHAW"    ''^*^'**  steam 
Valves  .  . 

With  Renewable  Seats,  Interchangeable 
Concentric  Valve.  Compound  PacKIng 
to  Spindle,  Special  Metal,  and  High- 
Class  Worlimanship. 


"1  The  "SHAW     Patent    Parallel  Slide    Valve    is   tl 

Acme  of  Simplicity  and  Durability. 

Try    Them  !     sent  on  Approval. 


JOSEPH  SHAW.  A,..V?5';^.  HUDDERSFIELD. 

Hepton  cS  Sons, 

]Lie:e:ds, 


Special  Net  Price, 
c  Steam  Cocks  &  Valves. 
^^  Wrought  Iron  Tubes. 
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m^^^WMlErf  Railway  Pinch  Bars 


SPECIALLY     USEFUL     FOR    COLLIERIES 
AND  FIRMS  WITH  SIDING  CONNECTIONS 
AND  IS  A  GREAT  LABOUR-SAVING   TOOL 
ADHERE       WAGONS      OR      LOCOMOTIVES 
REQUIRE     MOVING     SHORT     DISTANCES. 


SAMSON    6    CO. 

Garforth,  .e.,  LEEDS. 


Telegrams:     "SUTTON,    GARFORTH." 


iijuSei^iiiMMimi^aiii&i^ 
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iKiW^ifff 


Stokers 


The  Up=to=Date  Boiler=House  of  1906 

Is    installed    with  J^  ^^  |^  |^  |  ^)  Plant. 

"BENNIS"  STOKERS    AND    COMPRESSED    AIR     FURNACES. 

"BENNIS"'  ELEVATORS     AND     CONVEYORS. 

"BENNIS"  COAL     AND     ASH      HANDLING     PLANT. 

"BENNIS"  STEEL     STRUCTURAL     WORK. 


Benn;sr,,r.d  -yslei.i  ,,(  .>.vd  h.indlii.j;.    Tipi  l<r  .i;ui  In.  liner!  i,,;,vfv:li  Mr  hi.ndling  00  tons  coal  per  hour, 
installed  at  .Metropolitan  Electric  Supply  Co.'s  Works. 

To   make   your   BoilCF-HoUSC    an    EcOHOmic      SuCCCSS. 

Write    for  free    Pamphletsldescribing   plant    installed    In    important 

BOILER=HOUSES, 

LIGHT    6    POWER    STATIONS,    and 

COLLIERIES,     etc. 


BENNIS,    Little    Hulton,     BOLTON 
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Pumps,  &c. 


BOILER 
FEED  PUMPS 

(Hall's    Patent.) 

ECONOMICAL 

AND 

EFFICIENT. 


An    IDEAL    PUMP    tor   General    Boiler 
Feeding   Purposes. 


CONDENSING   PLANT. 


This    set     to 

£ 

L 

deal  with 

10,000  lbs. 

^ 

m 

'^^U 

Exhaust 

^ 

^Si 

fwa^ 

Steam 

@ 

m 

per   hour. 

""*^ 

^m: 

WE    MAKE 

Motor 

Steam 

Driven 

Plants. 

Specially 
Suited  for 
Electric 
Light  and 
Power 
Stations. 


J.  P.  HALL  &  SONS,  L^ 


TD., 


Engineers,      PETERBOROUGH 

South   African   Agent:    Mr.  JAMES    CLAYTON    JOHANNESBURG. 
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Pumps, 


POSITIVE  ROTARY  PUMPS. 


Can  be  driven  by  any   motive   power,  and 
will  deal    with  every  pumping    problem. 


SIMPLE,   COMPACT, 

ADJUSTABLE, 
POSITIVE   ACTING    and 

DIRECT  ROTARY   DRIVE. 


Telegrams;  '*  Rntapolii 


Telephone  :722QGarard. 


Send  for  Pjrtjculars  and  Prices  to 


ry        '^'  n     ^  n  ¥^J       23,  NORTHUMBERLAND  AVENUE, 

Positive  Rotary  Pumps,  Ltd.,  london,  w  c. 


i 

^ 


^1  Hd^F 


o 
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Miscellaneous 


HERBERfPERIAML" 

fipoDCATES^v/oi{K5 

BiRMirlCllAM. 

TELEGRAPHIC  ADDRESS 

"FLOODGATE"  BIRMINGHAM. 
TELEPHONE     N9  373. 
STOCK     250.000.    CROSS 


F.    A.    KEEP,    JUXON,    &    CO., 

Manufacturers  of 

TANKS,   CISTERNS 

and    CONSTRUCTIONAL    IRONWORK. 


B^^^  8««-eet,     Birmingham. 


V^ 


FORCINGS. 

Cranks  and  Forgings  of  Every  E, 

Description  in  Stock.  f 

Sec  our  Advi'jiisciucnl  on  March  lO/h.  W 


CLARKE'S  CRANK  &  FORGE  GO.,  Ltd. 

•c„S;■ru;Vo,.^.    LINCOLN,  England. 


.^  ^d.  ■»'<•  •^'<•  ^'i"  :*'«:  ^i^^'*"  •^'^  •^'<'  •^'«•  ^l*-  ^'<>  ^'<.  •^'^  ■ilfi^'e'  ^'«: '«. 

I  *'New  Zealand       I 
I     Mines  Record."  I 


PRICE    Is. 


^i  A     MONTHLY  JOURNAL  issued  by -the  New  (^ 

^1  Zealand   Government   Mines   Department,  i^ 

..ji  containing   information    respecting   the    Mining  |^ 

^1  Industry  in  New  Zealand,  abstracts  of  Geological  j^ 

^1  Reports,  Reports  from  the  Wardens  of  the  Gold- 

%  field 


t'    &c.,  cS:c. 


and  Reports  of  the  Inspectors  of  Mines,   I? 


^1  Copies  can  be  obtained  at  the   New  Zealand    if 

^1  Government  Office,  I"?,  Victoria  Street,  S.W.,  and    if 

^1  !«. 

^1  Messrs.  Eyre  and  Spottisvvoode,  East  Harding   is? 

^1  Street,  Fetter  Lane,  E.G. ;  also  of  Messrs.  Street   [? 

%i  AXD  Co.,  30,  Cornhill,  E.C.                                          ;? 

>*'  & 

^1      .  _  . , i<! 

=7;  ^i«=  "ll^  '>i«'  "^l^  "^J^  ^1^  '>ff  "Sl^  ^*^  •*!*•  ''t^  "**<•  ">'<*  'S'l*"  "*»*"  ^*^  '«<■  '*• 
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iiW^ili^f  ElcctricaT  Apparatus  fl 


Westinghouse  ^^""^'"g^^d 


Direct    Current 


High 
Efficiency. 

Great 
Durability. 


Good 
Design. 

Thoroughly 
Reliable. 


THE      BRITISH    WESTINGH0U5E 

Electric  and  Manufacturing  Co.,   Ltd., 


Head  Office- 
London  :  2.  Norfolk  St.,  Strand 


Works  — 
Manchester:  Trafford  Park. 


Ulrite  for  Prices  and  Particulars 

.  .  OF  OUR  .  . 

NEW  "STANDARD" 
MACHINES. 

They  w 
Interest 

^  PHCNIX  DYNAMO 

^'^  .^      Wl^C-  CO.,  Ltd., 
^^   ^.^  Thernburv  Werhs,    BRADFORD. 


GREENWOOD  &BATLEY,L' 


LEEDS. 


Machine  Tools. 

J    Dynamos  &  Motors. 

De  Laval's  Patent 
Steam  Turbines. 


Talegrams 

'  Ebonestos. 

London." 


Telephone  : 

1422    HOLBORN. 


n^c  Ghc 


,  'Original"^, 
^Manufacturers' 


INSULATORS 


Price  List  on  application. 


EBONESTOS  MFG.  CO., 

22,  Fosotnan  Street, 

LONDON,    E.G. 
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PiSvSiiiWllESiLTif  Electrical  Apparatus 


■~li 


ELECTRICAL  MACHINERY 

OF  ALL   DESCRIPTIONS    CAN    BE   OBTAINED  FROM 

ERNEST 
SCOTT  & 
MOUNTAIN, 

NEWCASTLE  ON  TYNE 


This   Illustration    shows   a   Magnet 

Ring,  and  Brush  Gear  of  a  600kw. 

continuous  current  Generator 


ISECRECY 

Lhh^i^      GUARANTEED      a^mmmm 

NONE  CAN  INTERRUPT. 
NONE  CAN  OVERHEAR. 

either  by  accident  or  design. 

NO     INDICATORS    NEEDED. 
NO     RESETTIN  GREQUIRED. 

Instruments  tlierefcire   neat   and  compact. 

SIMPLICITY     ITSELF. 
SAVES    TIME    and    TEMPER. 

Adnpted  by   H.M.  Ollice  i)f  Works,  Admiralty.  cS:c.,  \-.. 

SEND     FOR     DESCRIPTIVE    CATALOULE        s.t.«». 


PATENTEES     AND     SOLE     MAKERS: 


GENT  &  CO.,  Ld.,  '"tk'ic^sTEn. 

Or  call  at  our  Showrooms,  3a,  Upper  Thames  St.  lopposite  "Times    offleei, 


Makch  o,   1906. 
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Sirocco  Fans 


(Hbb 

The''  Sirocco  "  Fan 

ini^ 

discharges  three  times 

Hpkm^ 

more  air  per  revolution 

Ik^  ....a^ 

than  any  othpr  centri- 

HnMyr^ 

fugal     fan    of     equal 

BnE. 

diameter. 

/"^ 

Being    very     com- 

:       ^^H 

pact  it  is  very  suitable 

1  ^^^Hk. 

for  erection  in  confined 

spaces. 

"— ^^v          . 

for 


Ventilating 


Ships, 
Mines, 
Buildings, 
Workshops. 


Write  for  our  Catalogue  P  30S. 


Davidson  &  Co.,  Ltd., 

Sirocco   Engineering    \\'orl<s, 

Belfast. 


JOHN  GiBBS& SON 

Ventilating  Engineers, 

80,    JUKE    STREET, 

LIVERPOOL. 

Still  say  Advertising  does  not  pay. 

SEE  OUR  ILLUSTRATED 
ADVERTISEMENT  NEXT 
WEEK. 


^  picture  represents  an  Elec- 
trical  Engineering   Works 
in      Yorkshire,       which 
is  specially  laid  out  for 
the      manufacture     ol 
Dynamos,         Motors 
Switches,  and  Switch- 
boards.      Everything 
is    of    the    best  ;  and 
prices    are    the  lowest 
possible,  consistent  with 
best    material   and  work- 
manship. 


Sole  the  Same  and  Address: 

X.     W.     BROADBENX, 

Victoria    Electrical    WorKs. 

EAST    PARADE.    HUDDFRSFIELD. 


^.■^il.ll.i;i,M.»tiM...f  III  ..-■■^.-M:n...T..iaiaX«>^.ia 
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Printing,  &c. 


Arthur  Stafford  &  Co. 


Rtad  ivhai  ibe 
"  Cdxion    niaaazine  " 
tiK  Official  Oraaii  of 

the  prinilns  and 

Kindred  Grades,  saps 

abeui  our  printini. 

"  An  illustrated 
Catalogue  printed  by 
Mess»s  ARTHUR 
STAFFORD  &  CO . 
Genton,  it  a  decidedly 
up-io-date  specimen 
of  typography  and 
half-tone  printing, 
and  reflects  the 
highest  credit  on  the 
producers."  " 

"  An  ritremely 
tasteful  piece  of  work, 
perfectly   produced." 


-^GXXS)^ 


HIGH  GRADE 


PRINTERS 

of  Engineers*  Catalogues,   &c, 
at  the  Best  Prices. " 


Central  Printing  Works,  DENTON, 


MANCHESTER. 
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RUBBER    STAMPS 
and   ACCESSORIES 

DATING,TIMING&  NUMBERING  STAMPS" 

Mf  eOJvlPAfgY 


SPECIAL  QUICK  DRYING   a\d  OPAQUE  INKS. 

BUSINESS     SYSTEMS. 


ROCKWELL=WABASH     CO..  Ltd.. 

69,  Milton  Street,  London,  E.C., 

in    Forms  relutine  to  same. 

14.  Credit  K.itines 

15.  Sh.lrehdldcrs*  Register 

16.  Filing  C;it.iIoj;ucs 
17-  Kiling  Corrfspoildcni:c 
iS.  Filing  Invoices 
11).  Pattern  Pecords 
2--.  Drawing  Records 

21.  Order  Systems 

22.  Doctors,  Dentists,  and  Oculists 
2.i.  Menlbersiiip  Records 
24.  Insurance  Kccoris  {or 

Companies 

23.  Insurance  Records  forBrolicrs 
si).  Insurance  Records  for  Agents 


Infor 

I  Factory  Costs 
-•,  Stores  Ledcers 
.;.  Perpetual  Card  Ledgei 

4.  Quotations — Given 

5.  Quotations— Received 
(1.  Advertising  Records  for  Advertisers 
7.  Advertising  Records  for  Agents 

S-  Advertising  Records  for  Publisliers 

CI  Sl,,f(  Register 
I"  ri;-l,mier's  Lists 
I  1  Ail.litsi.ing  Lists 
ij  l-oliow-Up-Sysle; 
ij.  1-ollow-Up-Systt 
Accounts 


-Sales 
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Miscellaneous 


Whether  vou  are  selling  machinery 
or  service,  you  can  make  use  of  Ad- 
vertising (in  its  widest  sense)  by  some 
means   or  other. 

Judicious  Advertising,  properly  plan- 
ned and  with  due  consideration  to 
professional  etiquette,  can  be  made  as 
profitable  to  you  as  to  the  soapmaker, 
tlie  merchant,  and  ths  proprietor  ot 
trade-marked   articles. 

It  is  our  business  to  evolve  selling 
and  advertising  for  every  legitimate 
business,  to  prepare  and  place  press 
advertising  (when  necessary),  to  design, 
write,  and  print  catalogues  and  literature 
that  will  sell    goods. 

During  the  past  year,  51  prominent 
firms  have  availed  themselves  of  our 
services— 17   beins;   new   to   advertising. 

We  shall  be  pleased  to  show  vou 
specimens  of  work  successfully  done, 
that  have  brought  profit  to  our   clients. 

If  our  proposals  are  of  interest  to 
you,  write  for  further  information   to 


SERVICE 

FOR 

ENGINEERS, 

ETC. 


The  Spottiswoode  Advertising  Agency, 

Oswaldestrc    House, 

Norfolk  Street,   Strand,   LONDON. 
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W.C.  HOLMES  &  Co., 

ENGINEERS, 
Sole     lVIa,ker>s    of    tlie     .     . 


"WESTERN  "  DOUBLE 
FACED  VALVE. 


ROOFS. 

BRIDGES. 
GIRDERS. 
STRUCTURAL 
IRON    WORK. 
TANKS.    6c. 


Works— 

Huddersfield. 

London  OHice— 

11,  Victoria 
Street,  S.W. 


Thi-  Sit II  iicvci 
sets    oil  the  .  . 

UNITED  STATES 
METALLIC  PACKING, 


Used  all  over  the  World 


SOHO    WORKS, 

BRADFORD. 


S.  REDFERN, 


Sanm  Cane, 
nciuBroiyn  SI. 


lIV  I   METAL   FACED 

;r    PACKING 

!         Insures  less  friction 
on    llie    rods,    and 
tlu-refore  less  wc;ir 
and  tuar. 
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JOSEPH  BOOTH  &  B 


ROS. 


r-TD., 


Rodley,     LEEDS, 

For  Cranes  and   Lifting    Machinery,    6c. 


1^ 

I* 

a 


20   I'ous   Steam   Locomotive  Cranes   with    Excavator 


Locomotive  Cranes 
Overhead  Cranes 
Goliath  Cranes 
Wharf  Cranes 
Derrick  Cranes 


WORKED    BY 


Electricity, 
Steam, 

Hydraulic 
Power, 
Air,  or 
Hand. 


Makers    lo    Home,   Colonial,    and    Foreign    Governments. 

Crown  Agents  for  Colonies  and  all  the  Leading  Firms  in   Great  Britain. 

INQUIRIES    SOLICITED. 
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THE 


STIRLING    BOILER   CO., 


Head  Office  and  Works  - 

Motherwell,  N.B. 

LONDON 

COUNTY  COUNCIL 
TRAMWAYS 
24  BOILERS 


LONDON   OFFICE  =  — 
25,  Victoria  Streel, 
WESTMINSTER, 

S.W. 


CONTRACTORS  TO  HIS  MAJESTY'S   AND  OTHER   GOVERNMENTS. 

James  Fairley  «s  Sons, 

tool  steels 


General   Sleet    Manufacturers, 
and    SPECIALISTS    in      .       . 

Invite    attention    to   tbeir    Unrivalled    SeU-hardenlns  Steel. 


Fairley's  self-hardening  Tool  Steel 


FOR  HEAVY  CUTS  AT  HIGH  SPEEDS. 


Is  considered  to  be  the  HARDEST 
and  TOUGHEST  Steel  yet  made 
(although  the  cheapest  in  the 
Market).  Small  samples  free  to 
approved  buyers. 


\ 


NOTE.-JAMES  FAIRLEY  6  SONS- 
WORKS  (Bramall  Lane.  Sheffield, 
and  Mill  Street  Foree  and  Rolling 
Mills,       Birmingham)      are  merely 

Branch    Departments,  and 


nlcaiions  should   6a  mddrtsscd    (o    (Ac  tltad  Offices  :- 


OLD    MINT,  SHADWELL  STREET,  BIRMINGHAM. 


Telegrams  :  "  Gauze." 


ESTABLISHED  1790. 


Nat.  Tel.  :  3306. 


JOHN   STANIAR  &   CO., 

wr^e'^W^rKs.    MANCHESTER. 

Wire  Weavers  and   Perforators  of  all  Metals. 


I'ublislied  at  the  oHk 
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